news/ ALLCHIN ON NT'S FUTURE... IBM THINKPAD 770, CYBERMAX 6x86, & MORE.... 


I THE ANSWER-FOR 8 BUSINESS PROBLEMS 





THE FUTUREOFTN 


SPECIAL 

NETWORK 

ISSUE 


HOT TECHNOLOGY 
Voice Networking /pio 7 


SMOKING! New PowerPCs 
Hit 300MHz/f>i33 


— 


A KINDER, GENTLER WEB 
with Thin Seivers/piz? 


Broadband / \\ 
bonanza/- J i \ 

. 7 .effectaye/ 1 \ 
► alternatives I 
to ATM * 

Everything you need to knol 
about highjend modems: 56! 
ISDN, and DSL technology tested 


Pentium II 
with Accelerated 

__.Jcs Port— 

Who Needs It? 


Inte 


528025 


770360 


£2.50 U.K./Ut.&.OOO ITALY/ATS 67/53.50 U.S.A, 
A Publication of The McGraw-Hill CompanlBs/t>360-5aa0 




































MICRON TRANSPORT Vm 


133MHz Intel Pentium processor 
16MB EDO RAM (40MB max.) 

1.4GB hard drive 

16X modular CD-ROM drive 

nr TFT SVGA, 800x600 display 

STANDARD FEATURES 

256KB L2 pipeline burst cache 

PCI bus with 128 bit graphics accelerator 

MPEG compatible 

Zoomed video-ready 

Touchpad pointing device 

2-way infrared port 

Li-Ion battery 

Modular floppy drive 

Microsoft Windows 95 and MS Plus! 

5-year/l-year Micron limited warranty 


Micron backs you up. 

Each system is custom configured 
and shipped directly, so it meets 
your needs, not someone else’s. 
If you have any PC or networking 
questions, the answers are just a 
phone call away - thanks 
to our top-notch, 24- 
hour customer support p ROTfiKE° 



Buy Micron. And get the job done right 



MICRON TRANSPORT™ Xke 


16GMHz Mobile Intel Pentium processor 
with MMX technology 
48MB EDO RAM 
3GB removable hard drive 
13.3" TFT XGA display 

STANDARD FEATURES 

512KB L2 pipeline burst cache 

128-bit, 2MB DRAM graphics 

20X CD-ROM with AutoPlay 1 " technology & headphones 

Pich a Pcint" 1 dual pointing devices 

Microphone and 16-bit stereo sound 

Integrated 33.6 Kbps modem, lull duplex 

CardBus- and zoomed video-ready 

2 infrared ports, S-video, NTSC, game/MIDI port, USB 

Management and Executive Travel software pah 

2 modular expansion bays 

Custom nylon carrying case 

Microsoft Windows 95 and MS Plus! 

Microsoft Office 97 
Small Business Edition 
5-year 3-year Micron Power 
limited warranty 
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MICRON " 1 VETIX " 1 Mxi-n SERVER 


Intel 2DDMHz Pentium Pro processor 

64MB ECC EDO RAM 

2GB Ultra Wide SCSI-3 hard drive 

STANDARD FEATURES 

256KB integrated L2 cache 

Dual Pentium Pro ZIF sockets 

Memory upgradable to 1GB (8 DIMM slots) 

8 open expansion slots; 5 PCI, 2 ISA, 1 shared ISA/ PC I 
Integrated Adaptec PCI Ultra TAfiite SCSI-3 controller 
Integrated Intel EtherExpress 1 " Pro 100 controller 
UX variable speed SCSI CD-ROM drive 
5 internal, hot-swappable, hard drive array bays 
(upgradable to 10) 

3 external 5.25" media bays 
1 (one) 330 watt power supply standard 
(upgradable to 3 tor added redundancy) 

Dedicated server technical support, 7x24 
S-year/3-year Micron Power*" limited warranty 
1-year next business-day on-site service 
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MICRON VETIX Lxi SERVER 


Intel 2ftDMHz Pentium Pro processor 
64MB ECC EDO RAM 
4GB Ultra-Wide SCSI-3 hard drive 
IS 1 ' Micron SOOFGx, 2i dp (13J lf display) 

STANDARD FEATURES 

Dual Pentium Pro ZIF sockets 

256KB integrated L2 cache 

Memory upgradable to 1GB (8 DIMM slots) 

5 PCI, 2 ISA, 1 shared ISA/PCI, 9 drive bays 
Integrated Adaptec PCI Ultra Wide SCSI-3 controller 
Integrated Intel EtherExpress Pro lflfl controller 
12X SCSI-2 CD-ROM drive 

Microsoft Windows NT* Server 4.0 (10-user license) 

Intel LANOesk Server Manager 2.52 
Dedicated server technical support, 7x24 
5-year/3-year Micron Power limited warranty 
l-year next-busi ness-day on-site service' 

NOS Support (3 incident resolutions/ 

1st year), 7x24 " 
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MICRON CLIENTPRO Mte 


Intel 166MHz Pentium processor with MMX r " technology 

32MB EDO RAM 

2.1GB SMART E1DE hard drive 

15 Ir Micron SOOFGx, .26dp (13.7 display) 

STANDARD FEATURES 

512KB pipeline burst cache, flash BIOS, DM I support 

3Com 3C905 network adapter 

Integrated S3 ViRGE/OOC graphics accelerator, 

2MB EDO RAM 
Integrated wavetabfe sound 
Microsoft Intellimouse 1 * 

Microsoft Windows 95 
Intel LANOesk Client Manager 
5-year/3-year Micron Power limited warranty 
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MICRON VETIX Lxi-n SERVER 


Intel 200MHz Pentium Pro processor 

32MB ECC EDO RAM 

2GB Ultra-Wide SCSI-3 hard drive 

STANDARD FEATURES 
Dual Pentium Pro ZIF sockets 
256KB integrated 12 cache 
Memory upgradable to 1GB (8 DIMM slots) 

5 PCI, 2 ISA, 1 shared ISA/PCI, 9 drive hays 
Integrated Adaptec PCI Ultra-Wide SCSI-3 controller 
Integrated Intel EtherExpress Pro 1DD controller 
m SCSI-2 CD-ROM drive 
Dedicated server technical support, 7x24 
5-year/3-year Micron Power limited warranty 
1-year uext-business-day on-site service' 






















































































At Micron, we build computer systems that make everyone's work easier. We 
pack our hardy Micron™ Vetix™ Mxi full of features like redundant power supplies 
and the latest high-degree, fault-tolerant components, including hot-swappable hard 
drives and more. And we make our entry level Lxi models expandable, reliable and 
tough. Complement our servers with a Micron ClientPro® desktop. We've designed 
it to be easy to set up, easy to upgrade and easy to network, so you reduce potential 
downtime and increase productivity. For the employee on the go, try our 
TransPort™ Xke notebook. A true desktop replacement, we've loaded the Xke with 
a high-performance graphics accelerator, active matrix screen, upgraded 
CD-ROM, tons of memory and more. And, our Transport Vl_X offers flexibility and 
sleek styling for an impressive price. 


Call now to order. 



www.micronpc.com 
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ATM's Shrinking Role 

58 

By Scott Mace 

ATM, once rhe killer network, is under attack from frame 
relay. Gigabit Ethernet, and IP. 

Preparing for Gigabit Ethernet 
63 

By Mike Hurwicz 

10 tips for rolling out this high-speed technology. 

Batter Up for Broadband 

By Mark Brownstein 

Digital Subscriber Line services are arriving, as is one-way 
wireless broadband service. 

Bandwidth on a Budget 

By BYTE Editors 

Our tests will help you pick the right remote-access 
technology: 56K, ISDN, or ADSL. 
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Fast-Forward 
to Fast 
Ethernet 

32IS15 


Speak 
Naturally 
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BUILDING NETWORK APPS 

Java Gets Down to Business 
87 

By Tom Halfhill 

Critics say Java isn’t ready for prime 
time. Meanwhile, people are using 
it to solve real problems. 


MANAGING DATA 

Debunking Object-Database 
Myths 

101 

By Joe Celko and Jackie Celko 
Object databases are no longer lab 
curiosities. Here’s what they can do. 


BUILDING NETWORK APPS 

CORBA, Java, and the Object Web 

95 

By Robert Orfali , Dan Harkey , 
and Jeri Edwards 

Today’s Web is too small for client/ 
server computing. The future of 
the Web is the Object Web. 



NETWORK INTEGRATION 

Data Networks Speak Up 
107 

By Alan]och 

Voice over frame relay or IP 
has improved. But the tech¬ 
nology is still for internal 
use only. 
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HARDWARE 

Bandwidth on a Budget 

76 

By BYTE 
Editors 
Our modem 
tests will help 
you choose: 

56K, ISDN, 
or ADSL? 


SOFTWARE 

The Object Is to Manage 
Data 

122 

By Todd Zino 
When you're tracking 
large, complex data types, 
you need an object data¬ 
base management system. 
We test three of them. 
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13 


BITS 

AGP: Who Needs It? 

18 

Servers Thin and Cheap 

19 

Ink-Jets Move Up 

22 

Bugs on Mars 

23 

Bandwidth Accounting 

23 

NT Clustering 

26 

Whafs Next for Windows 32 

EVAL 



DESKTOP PC 

First 6x88 PC: 

Generally a Winner 

33 

CyberMax's Cyrix machine. 

DEVELOPMENT TOOLS 

JBuilder Makes Java a Piece 
of Cake 

34 

Borland's JBuilder. 

NOTEBOOK 

The Best ThinkPad Gets Better 

37 

IBM's model 770. 

VIDEOCON SERVER 

A New Meeting Point 
for Videoconferencing 

38 

White Pine’s MeetingPoint. 


DATABASES 
Farming the Web 
43 

By Richard Hackathorn 
You can harvest content for 
information that's crucial to 
your strategic decisions. 

OPERATING SYSTEMS 

A New Epoch for Hand-Helds 
45 

By Dick Fount a hi 
Psion’s OS provides a micro¬ 
kernel and sophisticated real¬ 
time services. 


WEB PROJECT 


Next-Generation News Servers 
113 

By Jon Udell 

With the latest from Netscape 
and Microsoft, mere mortals 
can deploy newsgroups. 


JAVATALK 


Rebuilt Parts 

117 

By Rick Orehan 
ObjectS hare’s Parts for Java 
provides an excellent program’ 
ming environment. 


CHAOS MANOR 


Virtual Publishing— 
and Virtual Travel 
139 

By Jerry Pournelle 
After a stop in the anteroom 
to Purgatory, Jerry takes to 
the air with a new laptop and 
muses on some virtual pos¬ 
sibilities. 


CORE 


NETWORKING 
Smarter and Faster IP 
Connections 

47 

By Mick Seaman 
New IP switch designs help 
move low-latency data through 
large nets. 

CPUs 

Keeping It Simple 
51 

By Tom R, Halfhill 
A new Pentium-class processor 
from a stealth start-up rebels 


REVIEWS 


WEI APPLIANCES 
Web Servers Get Skinny 
129 

We check out easy-to-manage 
systems from Compact Devices, 
Microtest, and Webtronks, 

POWER MACS 

Three for Speed 
133 

It's a dose race between these 
screaming machines from 
Apple, Motorola, and Umax. 




INTERNET SERVICES 

Novell's Internet/ 
IntranetWare Connection 
137 

BorderManager bundles inter¬ 
network services for NetWare 
administrators. 


against current design trends 
with a vastly simplified micro- 
architecture. 

PROGRAMMING 
Programming in Limbo 
53 

By Larry Rau 
This language allows you 
to easily write threaded 
programs with bidirectional 
communications. 


167 

Digital's HiNote notebook, 
Microsoft’s Frontpage 98, plus 
processor upgrades, a math 
tool, and crypto accelerators. 



IMPROBABLE 


Advances and Retreats 
in Computing 

172 

Just like Kiss and Fleetwood 
Mac, the green screen just 
won’t stay away. 
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WINDOWS 

AGP: Who Needs It? .18 

Systems that use Intel’s 44GLX 
chip set to optimize perfor¬ 
mance have arrived, but the 
necessary software has not* 


NT Clustering Solutions 
Compared ..26 

Microsoft’s Wolf pack isn’t the 
only software offering 
improved availability. 

Windows Wish List, * . * *.. 32 


Microsoft VP Jim Allchin tells 
us what he’d like to see in 
future versions of Windows. 

First 6x86 PC: Generally 
a Winner ... 33 

CyberMax’s Cyrix-based sys¬ 
tem is a good Windows 
machine with fast components. 


The Best ThinkPad Gets 
Better. *......,37 

IBM’s 770 raises the bar for 
multimedia notebooks. 

Keeping It Simple *.51 


Centaur’s 1DT-C6 is an x86- 
compatible processor that’s 
cheaper than a Pentium yet has 
larger caches and can execute 
MMX instructions* 

The Object Is to Manage 

Data,.,, __122 

We check out three object data¬ 
bases that run under NT. 

Virtual Publishing—and Virtual 

Travel ...,.*139 

Win 95 runs fine on Jerry’s 
new laptop, but he still wants a 
better word counter. 
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Three for Speed ......... 133 

New Power Macs scream, 
come loaded with goodies, and 
intensify the race between 
Apple, Umax, and Motorola 
for the perfect system, 

UNIX 

The Object Is to Manage 

Data*,.. ......122 

For tracking large, complex 
data types, you need an object 
database. We check out three 


that run under Unixes: Object 
Design’s ObjectStore, 02 
Technology’s ODMG, and Ver- 
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Farming the Web .43 
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Debunking Object-Database 
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Con neetion ....137 

HorderManager bundles inter¬ 
network services for NetWare 
administrators* 

INTERNET/WEB 

J Bui Icier Makes Java a Piece 
of Cake -.-......34 

java comes of age with Bor¬ 
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Reliability you can depend on 

Sentinel keys are consistently 
the industry's most reliable, with 
performance records far better 
than any other hardware key. 


A strong commitment to RfctD 
Rainbow invests 11% of 
its revenue in research and 
development to make the world's 
leading protection even better* 


Quick and easy to implement 
The SentinelWizard 1 u GUI is 
an innovative software tool 
that guides you easily through 
the Implementation process* 


The industry's highest quality 

Rainbow is the first software 
protection supplier with ISO 
certified quality standards. 


Truly transparent protection 
Designed to perform invisibly to 
end users, Sentinel automatically 
identifies system drivers and is 
transparent to peripherals. 


Superior security and flexibility 
Proprietary ASIC technology, multiple 
encryption algorithms In a single key 
and more make Sentinel the most 
flexible and secure protection available* 


compatible with your software 

Rain bow's partnerships with Apple, 
Microsoft and IRM ensure the security 
of your software on any platform 
today and In the future. 


Manage network licenses 
NetSentinel is the only 
software protection to undergo 
rigorous testing by and receive 
approval from Novell. 


Why 


protects more software 


than all other dongles combined ! 


Over 11 million Sentinel* keys protect software 
worldwide* In fact, 55% of all protected software has a 
Sentinel key, from Rainbow Technologies, 

Sentinel is easy to implement, transparent to your 
end-users and backed by the world leader. When you need 
on-time delivery and global support, you need Sentinel. 

Only Sentinel gives you leading-edge technology, 
ISO 9002 certified quality and over 99*"% reliability. 



Protect your software investment* 
Order a Sentinel Developers Kit 
now. Each kit comes complete 
with technical documentation, 
software drivers, utilities and a 
Sentinel key 


Call the Rainbow office or 
distributor nearest you today 
or visit www.rainbowxom. 


5ETUII1EL 

Software Profert/on 

The *1 solution to piracy 
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Enterprise Security. 

Your requirements are real. So is our solution. 


j Support for multiple authentication _ 

|_ schemes, including RADIUS 


Content security against macro * 
vi ruses, m a I i ci o u s Ja va / Act i veX 


Secure VPNs supporting 
emerging encryption standards 
for multi-vendor interoperability 


applets and unriesireable URLs 


?997 Cheek Point Software Technologies Llrt. Check Point, line Check Point logo. Fire Wall •!. OPSEC and Secu Remote are trademarks Of Check Point Software Tech nolo Bites Ltd. 


jJ With FireWafM, you 
can define a single, 
enterprise-wide security 
policy that integrates 
multiple applications, is 
distributed to multiple 
enforcement points and 
is centrally managed. 

new heights too. 

Check Point FireWalM provides The entire product suite is unified For more information and to 

tiie solution. A complete application by Check Point's OPSEC [Open register for your FREE FireWalM 

suite to meet a] l your enterprise Platform for Secure Enterprise demo CD, visit our check point 

-..■TtiublKiroi'gic. Lui 

security requirements. Corporate Connectivity] policy management Web site at 

intranets anti extranets. VPNs. framework. Third-party security www.dieckpohit.com. 

Internet commerce. Anywhere and applications plug into OPSEC for an 
everywhere you want to take your end-to-end solution that is centrally 
network. configured arid managed. 

Circle 457 on Inquiry Card. 
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Abllpty to aistribu te security 
: policy to multiple enforcement 
points on diverse platforms 


RfiWdM 




[ Server load balancing for < 
improved response time 


Enterprise policy definition and 
management from central point 
L of control 





















































Think smajl and the future's in your 
' Jp hands. Because tomorrow small things wil] make 
* big difference. fiarid-hcld communications are 
bringing us new freedom. To be more productive, whenever, work may take ns. 

To enrich our personal lives too, by keeping us closer ro people we care about. [f 
that's the highway your imaginations taking, youVe in good company. Because at 


were well down the road T with off-the-shelf chipsets 
that can cm product development times and risk dramatically. Like the 
TwoChipFIC. a powerful MIPS based solution thau the most inregrated option 
lor PICW PDAs and related devices - complete with fax/data modem software to 
reduce system costs. And a single chip solution, the OneChipPDA. that's ideal 
for advanced organizers. Plus reference designs that will help turn your ideas into 




T* 

■ ' ■ •• ■ ■■ ■ ■ ; : - ■ . 

products faster. Add out support for major PIC and PDA operating systems* such as 
Microsoft's new Windows CE*, as well as our related technologies - GPS, wireless 
communications - and you can imagine the possibilities. So 


see die future today aL 
■ Boaustf together we can get in touch widi tomorrow. 

USA td +1 “800-447-1500, ext. 13H. Europe fax. +3M0-284-3I8-1, quote W. 

Asia fax. +852-2811-9173* quote *BF. 

Circle 468 on Inquiry Card (RESELLERS: 469). 
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Industry Warfare: What’s Up with That? 

Business is booming, but so are the cannons of competition. 



I he Mars Pathfinder mission 
produced over 400 million 
hits at related Web sites in just 
I the first week. If you were up 
on the Net in the first hours after the land¬ 
ing* you were probably as bemused as I 
was. Far from being prepared for this 
onslaught, a lot of the non-NASA sites that 
traffic in science/science fiction were 
totally absorbed by the 50th anniversary 
of the Roswell, New Mexico, incident. 
Pseudoscience and dubious history out¬ 
shining the real thing? Guess again. 

Maybe the smart guys ain’t always so 
smart. That’s the theme of the computer 
industry recently. Look at the behavior 
of some of the major players. The mar¬ 
ket is booming, but rather than take a 
“rising tide floats all boats” attitude, 
theyTe wasting time and money on 
infighting. What’s up with that? 

The increasingly contentious Win¬ 
dows and Java camps are a perfect exam¬ 
ple. They’re in a fierce war. The first casu¬ 
al ty: openness. The straw man argument 
of the year is “Standards bodies take too 
long. Customers want us to get products 
to market sooner.” 

Hello! Has anyone noticed this Inter¬ 
net tiling? Produced by standards bodies, 
wasn’t it? Both the Internet community 
and the communications community 
have known for a longtime how to work 
with standards bodies, anticipate them, 
get products to market rhat embody draft 
standards and are upgradable, and assure 
users that the road ahead is not fraught 
with dead ends. Time for the software 
industry to place more emphasis on that 
process and less on shipping beta soft¬ 
ware as finished products. 

The fact of the matter is that neither 
Windows nor Java is remotely close to 
being open. That doesn’t make them bad, 
but until Microsoft and Sun turn tech¬ 


nologies like ActiveX and Java over to 
committees that can really craft the tech¬ 
nologies’ futures in a consensual manner, 
I won’t call any of them open. Popular, 
available, inexpensive, and useful—even 
extensible—is not the same as open. 

How long can Microsoft say that “Java 
is a language, Windows is the platform” 
without becoming irrelevant to a signifi¬ 
cant portion of its customers who persist 
in multi pi arform computing? Doesn’t the 
company remember when Windows was 
as immature as Java is now and people still 
chose it over their installed systems? 
And the Java crowd is going to have to 
grow out of its puerile “pure Java” stance 
to embrace living legacies like Windows. 

And what’s up with Intel? Here at 
BYTE we’re watching the Slot 1/Socket 
7 controversy very closely. The historic, 
relative flexibility of the Intel architec¬ 
ture has certainly helped Intel become the 



specialized platforms: Web TVs, network 
computers, PDAs, desktops, uniproces¬ 
sor servers, quadprocessor servers, and 
so on. The more Intel owns of the PC 
architecture, the less able it will be to 
serve that diversity of needs. If the 
Sequents and Corollaries of the world 


Maybe the smart guys ain't always so smart. That's the 
theme of the computer industry recently. 


dominant force it is. Now, Intel seems 
bent on dictatingnot just processor archi¬ 
tecture but computer architecture as well. 

It’s a curious tack to take. A few years 
ago, we all debated endlessly whether 
RISC would overtake CISC. That war is 
over. Intel has brought RISC concepts like 
pipelining into its architecture. That, and 
the continued preponderance of integer- 
based computing, has kept the floating¬ 
point kings of the RISC world at bay. If 
anything, the dual-processor Intel 
machine running NT has become a very 
solid alternative to many RISC/Unix 
workstations. Is Intel that worried about 
AMD and Cyrix? 

We’re in the midst of a pendulum 
swing away from general-purpose com¬ 
puters and toward a greater number of 


had not pioneered symmetric multipro¬ 
cessing with the 486, would Intel be in a 
position to turn SMP into a commodity 
today? No way. 

What about emerging technologies 
like hand-helds or wearable computers? 
Are they to be stuck with a onesize-fits- 
aH technology like the Pentium II single¬ 
edge cartridge? Or will other chip mak¬ 
ers fill their needs? Probably not what 
Intel had in mind, but it could be the 
outcome. 



Mark Schlack, Editor in Chief 
mschlack&bix.com 
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LAN to the World in Minute^with 



lass**® 


Compex Passage Series 




Series 

Routers connect 
directly to your 
Ethernet hub ' 
easy and affordable Inti 
and WAN access. Designed for 
SOHO or smail/medium sized 
remote offices. Passage Series 
Routers feature; 


Simple installation and configuration - 

TAKES ONLY MINUTES TO SET-UP! As 

easy as connecting to the Internet via modem. 

Single dynamic IP address with Ports Address 
Translation (PAT) - allows up to 254 users 
simultaneous Internet access using one IP 
address, 

y - built-in firewall, data encryption and 
authentication. 

STAC Data Compression - enables greater 
throughput accessing the Internet, 

DHCP Server - automatically assigns addresses 
to devices on the private LAN, 

MultiLink PPP - by load sharing or overflow 
control for increased bandwidth on demand. 

Several Models Available - capable of support¬ 
ing analog modems, Tt/EI, Frame Relay and 
ADSL 

Support - backed by a worldwide company 
with ovpf }0 years experience. 


For more information on 
the Compex Passage Series 
ISDN Routers or our 
complete tine of Ethernet 
networking products, contact 
Compex or leading distributors 
throughout the world now! 

http:// www.cpx.com, 

US, A. 

COMPEX, Inc, 

4051 E. La Palma, Anaheim, CA. 92807 U S.A. 
Tel: (714) 630-7302 * Fax: (714) 630-6521 

MhM-- GERMANY 

ReadyLINK Networktechnology GmbH 

-Ein51einrS tr^ u ? 42, 63322 Rodermark 
TeJ: (49) 6074 9S017 • Fax: (49) 6074 90668 

SINGAPORE 

COMPEX Systems Pte Ltd 

tls Joo Jieng Road, #08-01, 

PM Industri^^a^iding, Singapore 368363 
Tel: (65) 8220 * Fax. (65) 280 9947 


Dial up 
account 


..Passage Series 
ISDN Router 


^ r 4 

L 

COMPEX I 


Networks that work! 
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Thinking Smart Cards? 


In the new world of smart cards, ASE is all you need to develop and 
deploy Smart Card applications. 


^ ASE Drive Pro m 9 the most versatile smart card drive 
Well connected: PC Internal and External, serial 
and parallel ports 

Second card slot or SIM socket 
for authentication and security 

POdrive communication speed 
up to 115 Kbps. Cards support 
up to 78K 

Real Time Clock for e-commerce or 
digital signature 

Knows its cards: Multi card protocolT=0;T= 1; 

T=14; Memory: I 2 C, XK;, 2/3 bus 
Configurable: ASE Drive internal firmware 

downloadable from PC 
Ready for the future: PC/SC Ready 


^ ASESoft™, the software library for smart cards 
Versatile: Supports most smart card types 
Powerful: Interoperability with high level API 
or transmission level API 
O/S savvy: Supports Windows NT, 95, DOS 

► ASE Cards™, a wide selection of smart cards. 

Memory, protected memory', CPU and Crytographic 
cards support 

^ ASE Cryptographic Library* 

RSA; DES; TripleDES support and more. Compatible 
with Microsoft PC/SC cryptographic tools 

^ ASE-FES™, Sample file encryption system based on 
smart cards 


Secure: 

Fast: 

On time: 


To order your ASE developers kit 
visit our web site today - www.aks.com! 

Mortti America Aladdin Knowledge Systems Inc. 800 562-2543.847 808-0300. hue 847 808-031.3, Email: aw.salts@us.aks.com 
Int’l Office Aladdin Knowledge Systems Ltd. +972 3 636-2222. Fax: +972 3 537-5796. Fjnail: ase.sate@ak5.com 
Germany FAST Software Security GmbH & Co. KG +49 89 89 42 21-65, Fax: +49 89 89-42-21-40. Email: info@fa$i-ag di- 
UK Aladdin Knowledge Systems UK Ltd. +44 1753 622 266, Fax: +44 1753 622 262, Email: salcs@aldn co uk 

Japan Aladdin Japan Co., Ltd. +81 426 60-7191, Fax: +81 426 60-7194. Email: sate@aladdin.co.jp 

France Aladdin France SA +33 1 41-37-70-30, Far +33 1 41-37-70-39, Email 100622 l522@compuscrve.com 

Benelux Aladdin Software Security Benelux B.VL +31 24 648-8444, Fax: +31 24 645-1981, Email abddin@worldaccess nl 

Russia Aladdin Software Security R.D. Ltd. +7 095 92.3-0588, Fax: +7 095 928-6781, Email: aladdin@aiaddin.msk.ru 

O Aladdin Knowledge System* 1997 (8/97) ASE is a trademark of Aladdin Knowledge Systems ‘Subject to export license. 


1 - 800 - 562-2543 

www.aks.com 


ALADDIN 


KNOWLEDGE SYSTEMS LTD 
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Thanks for Not 
Being Pushy 

How refreshing! You actual¬ 
ly have the audacity to resist 
the rampant bandwagon- 
jumping that threatens to 
strangle diversity out of the 
computer industry. Tm talk¬ 
ing about “The Pull of Push” 
(August), in which you caU 
“push” technology what it 
really is: a useless moniker 
cooked up by publicists and 
ad men in the unending 
quest to attract the all- 
important consumer dollar. 

The pace of change in the 
computer industry isbreath- 
takingly rapid enough when 
driven by the one thing that 
will help us all: technology 
that makes life easier and 
more producti ve. When the 
widening acceptance and use 
of computers spurs product 
creation and promotion 
through the implementation 
of “TV think,” we are all 
threatened with unnecessary 
product obsolescence and 
the ensuing costs in dollars 
and loss of productivity 

Thank you for being the 
first to resist this silly trend. 
Maybe clear examination of 
this subject will keep push 
from becoming the latest 
addition to ’90s-speak. 
Michael H. (Ned) Franz 
University of Arizona 
Steward Observatory Mirror Lab 
nfranz@as,arizona. edu 

CDPD in the Real 
World 

In “Air War” (Special 
Report, August}, Marty 
Jerome suggests that CDPD 


is a standardized and useable 
product. While CDPD is 
available and being 
employed by some wireless 
users, many of the nation’s 
largest wireless users have 
shied away from it. On two 
occasions I have been 
involved in an evaluation of 
CDPD technology. In both 
tests it came up lacking. 

There were two primary 
concerns with CDPD. First, 
the suggestion that CDPD 
works on channels that rhe 
voice system is not using. 
This is technically true, but 
in a metropolitan environ¬ 
ment where cellular traffic is 
heaviest, most CDPD ven¬ 
dors have supplied dedicat¬ 
ed channels to CDPD traffic, 
and the channel-hopping 
mode has proven quite diffi¬ 
cult to use. Without the 
overhead of adding TCP to 
our IP packets, it was almost 
impossible to get any data 
through reliably. 

Second, the system claims 
to have coverage that is not 
really available. Not all cell 
sites in a given metropolitan 
area are equipped with 
CDPD base stations, nor all 
repeaters. In fringe and rur¬ 
al areas, the coverage is even 
worse. For our circum¬ 
stances, with thousands of 
mobile units using wireless 
every day, CDPD was not a 
viable solution. 

Chris Chappell 

iim 1 qc@smtpgwy m roadnet 

Mps.com 

Digital Mud, 1833 

Your Future Watch item 
(“Digital Ink Gives New 



Meaning to Paper Recy¬ 
cling,” August Bits) suggests 
that the time may come 
when readers can receive 
each new issue of their news¬ 
paper printed on the same 
sheet of paper as was the 
previous issue. That time 
may have come 164 years 
ago, if we can believe a note 
in the Philadelphia Saturday 
Courier of December 21, 
1833. 

“We heard lately” the 
note reported, “of a newspa¬ 
per establishment in Indi¬ 
ana, somewhat novel in 
character. A printer has pro¬ 
vided himself with a supply 
of wooden type[sj 5 and hav¬ 
ing set up the form of his 
paper, each of his subscribers 
furnishes him with a piece of 


linen or muslin of the proper 
size, whereupon the printer 
inks his type with swamp 
mud, and takes the impres¬ 
sion upon the cloth for each 
patron, who receives his 
Paper on Saturday, and after 
reading it, has the doth 
washed in the nearest 'crick’ 
and sent back in time for the 
next impression.” 

David Kaser 

Distinguished professor emeritus 
Indiana University 
School of Library and 
Information Science 
iuslis@mdiana.edu 

Stop Making Us 
Feel Stupid 

Jerry Pournelle, whose col¬ 
umn I enjoy says that he was 
made to feel stupid by not 
knowing how to prevent 
DOS-based games from 
blowing up in Windows 95 
(Chaos Manor, August). 

This is a very computer-liter¬ 
ate person who was made to 
feel stupid by something that 
is supposed to provide enter¬ 
tainment. Imagine how John 
Q. Average-Computer-User 
feelsl l have shared Jerry’s 
frustrations, and I have been 
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involved with computers for 
30 years, I finally gave op 
and threw out my DOS- 
based games after trying spe¬ 
cial boot disks and all the 
other suggested remedies* 
The software producers 
have lost sight of the fact 
that their ultimate market 
potential depends not only 
on super graphics but also 
on simplicity and reliability 
Inadequate manuals (forger 
on-line help) and nonexis¬ 
tent technical support are 
driving customers away 
Developers are struggling 
with the interactions of lay¬ 
ers of gigabyte software. Try 
to explain the advantages of 
spending megabucks on 
three-tier intranet data¬ 
ware housing systems to a 
CEO who has misgivings 
about entrusting his corpo¬ 
rate and personal futures to 
a technology that cannot 
even mn a game* 

If the software industry 
sees its future in ever-larger, 
more complex, more expen¬ 
sive reissues of current prod¬ 
ucts, it is wrong. The net¬ 
work computer may not be 
the answer, but Oracle’s Lar¬ 
ry Ellison is dead on rarget 
when he talks about the need 
for simplicity* Then nobody 
will fed stupid* 

Kim Bassett 

KimBassett@compuserve * com 

NT’s Not 
Proprietary? Ha! 

In response to a letter on the 
subject of NT and Unix com¬ 
parisons (Inbox, July}, con¬ 
tributor Robert L. Hummel 
quoted “a significant pan of 
the market” as saying “NT 
boxes... don’t lock us into a 
single-vendor hardware 
solution or become obsolete 
when the vendor wants a 
new revenue stream.” 

Excuse me, but if you sub¬ 
stitute “software” for “hard¬ 
ware” in the above state¬ 


ment, you will find yourself 
describing Microsoft, whose 
power in the market is based 
on being a single-vendor 
software solution with a 
deadlock on its customers. 
Yes, RISC boxes tend to be 
proprietary, bur so is 
Microsoft’s software, a fact 
that the PC press seems to 
keep forgetting. 

All commercial comput¬ 
ing is proprietary; that’s the 
nature of the beast* Please 
don’t make yourselves look 
unaware of this simple fact 
by throwing “single vendor” 
barbs at one camp in defense 
of another camp. You should 
know better. 

Michael Rasmusson 

Systems technologist, Bermuda 

Microsystems 

Hamilton, Bermuda 

mike r@ hda micro.com 

Showdown at the 
MMX Corral 

“MMX Power for Desktop 
PCs” (Hardware Lab Report, 
July) featured a small review 
of AMD’s K6 CPU. What a 
disappointment I expected 
a true objective analysis of 
Intel vs. AMD, And in the 
end you say that the AMD 
might be a strong competi¬ 
tor. Might?! ? From what Eve 
read and discussed, AMD 
beats Intel hands-down 
(including the Pentium 11): 
233-MHz vs* 233-MHz, AMD 
wins; 200 vs. 200, MID wins. 
Of course, this is all based 
upon a system being set up 
correctly* 

josh Javage 
javage@aol.com 

We said further on in that 
sidebar that as certain per¬ 
formance problems relating 
to chip sets and BIOSes are 
eliminated, “the K6 will be a 
potent competitor to the 
Intel CPUs , ” Based on our 
testing, we conclude that y in 
general , the K6 competes 


ivith the Pentium II almost 
dock-for-dock in integer 
performance but definitely 
lags behind in FP and MMX 
performance. As we said in 
the Lab Report, the K6 box 
we tested—XI Computer 'sXi 
K200 MTower—“turned in a 
composite performance score 



nearly identical to that of its 
MMX Pentium counter¬ 
parts , ,J (Also check out our 
June issue , page 26.) But 
AMD is slightly behind Intel 
in offering top clock speeds: 
The Pentium II is available 
(albeit in very small quanti¬ 
ties at very high prices) at 
300 MHz, while the K6 cur¬ 
rently peaks at 233 MHz , 
.AMD says it will have a 300- 
MHz K6 by the end of the 
yean Intel might he at 350 to 
400 MHz by them So Intel 
has about a six-month lead 
in highest clock speeds * 

—Editors 


IBM Channels and 
I/O Processors 

Although 1 realize that Tom 
Thompson’s article “^O 
Beats I/O Bottlenecks” 
(August) addresses bus- 
based machines, and that 
Mr* Thompson is speaking 
of lower-end PC servers, 
nevertheless his description 
of the I OP (I/O processor) is 
almost exactly the descrip¬ 
tion of I/O “channels” on the 
much-maligned IBM main¬ 
frames* IBM recognized the 
importance of such an I/O 
subsystem many years ago* 


Mr* Thompson might have 
given them passing credit* 
Warner Mach 

73700.2246@comp u serve. com 

MessagePad 

Maligned? 

Come on, guys. Abur August 
Lab Report (“Hand-Helds 
Get Serious,” by Michelle 
Cam panale) wasn’t a fair, 
accurate article on hand¬ 
held computers, was it? Let’s 
check the facts on the New¬ 
ton MessagePad 2000 you 
did such a great job of 
maligning. 

Spreadsheet? Yes, there is. 
Pager? A PC Card pager has 
been available for several 
years* Expense filer? Lots of 
freeware programs are avail¬ 
able as extensions to its 
Notepad* Modem? A 28*8- 
Kbps PC Card modem is 
av a ilable. Rega rd i ng the 
external keyboard: Yeah, it’s 
big, and that’s good because 
you can actually use it 
(unlike those laughable CE 
keyboards)* And how about 
the quick on-screen key¬ 
board? A MessagePad 2000 
is a great substitute for a 
heavy slow-booting laptop, 
especially on a business trip* 
Oh yeah, and here’s another 
big mistake. You say the 
MessagePad is “propri¬ 
etary.” Last time 1 checked, 
Newton OS was running on 
platforms from a number of 
different manufacturers. 

Paul C. Smith 
Tetratnfo@aoL com 

While the Newton OS might 
be available on hardware 
from manufacturers besides 
Apple , none of those models 
met the stated criteria for our 
review 1 First of all. they had 
to be available * Digital 
Ocean, for example , has 
announced a Newton-based 
smart phone and a pager 
product, but neither was on 
the market. Harris has an 
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Save $1,500 On The ServerSuite Designed Exclusively For Small Business. 
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Cheyenne®ServerSuite™ 3,0 includes three award-winning, industry-leading prod¬ 
ucts that deliver a turnkey solution for all your critical server needs; storage 
management, anti-virus and fax communications. And for a truly affordable 
price. The $995 suggested retail price represents a savings of 
more than 60% if each product were purchased separately. 

ARCserve®, Novell’s preferred storage 
management solution, is the industry's best¬ 
selling data backup and restore product, 

It gives you total protection for all of your 
critical data, 

JnocuLAN®, Novell's preferred anti-virus 
solution, is the best anti-virus software you 
can buy. it offers the most advanced and comprehensive virus 
protection for your entire network — server and workstations. 

FAXserve", Novell’s recommended fax solution, eliminates the 


©1397 Computer Associates smflrnananal, Inc., Isfenfljx MV I iTSfi'TDOO.AJi (rther product names fetese^oKf herem are !ratema/*s of iheir respective compafues. 


need for paper faxes. With FAXserve, there’s no more standing at the fax 
machine, employees can fax right from their desktop 
computer maximizing productivity and ensuring 
privacy. All three of these outstanding products will 
save you time, money and frustration. 

Call today and find out how ServerSuite 
can help your small business. And if any¬ 
body gets too close, tell them a simple 
thank you will do. 

call 1-600-991-4438 For A Free Trial 

or Visit Us Ai vnvw.ctieyenne.com/adveri/ss3 



ServerSuite 

for NetWare Indudes: 

■ARCserve 

■ tnocuLAN 

■ FAXserve 
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OMPUTER® 
ASSOCIATES 

Software superior by design , 


Circle 89 on Inquiry Card, 







Circle 1 20 on Inquiry Card. 


Visual Internet Toolkits 

Want to build applications for the Net? 
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ll We conducEed a test session to compare Ek 


product was better. " -Dr. Sbym Sunder, 
Carnegie Mellon University 

"Distinct provided a Telnet OCXA'BX llm 
saved up to 6 months of development time 
and reduced the overall development cost/' 

-Paut Caiboun, Tandem Computers 

'The IMncI package includes custom controls 
that ;ire easy lo use, reliable, and perform well," 

-Darwtn IMbettxty, 3M Company 

"By using Distinct, CRM saved a lot of lime 
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challenging tasks," -William Gutekunst, 

CRM Technologies 

Tt is noi often, in today's market, dial you can 
find companies that want to find the solution to 
a customer's problem, no ([ueslions asked, 
Thank you, '-Scott G> Mips, 
NWCmmmkations,Inc , 


Distinct provides the most comprehensive, 
robust and market tested Internet and 
Intranet components available in the world. 
Just plug them inito your applications and 
deliver solid products fist and on 
schedule, Every time. 
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sales@distioct.com 
Phone: 1408-366-8933 
Fax: T-408-366-0153 


Integrated Terminal Emulator for DEC and IBM* Systems 



Highlights: 

• TN3270 Emulation-Models 2.3.4 and 5 (for IBM Mainframes) 

• 3179G Vector Graphics & 3279S3G 
•TN5250 (24x80.27x132) (for AS/400) 


■ VT52, VT100. VT220. VT320 & VT420 
emulation (for DEC and UNIX Systems) 

1 Customizable keyboard layouts, 
poppads and session profiles 

1 VBA" Advanced Scripting Language 

' ODE. HLLAPI, EHLLAPI. WinKLLAPI 
and Visual Basic™ 

1 Available for Windows 3.11. Windows 
95 and Windows NT 


Free 

-j Evaluation Copy 
l Available at... 
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408 . 366.8933 

- WWW; lillp^/www.distinct.com 
Fax; 403366.0153 

E-matt: bytemaj@distinct.ccm 
Fasfats: ' 4ll».3h6.Z101 
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industrial hand-held for tele¬ 
com technicians., hut we 
focused our review on units 
for general-purpose users. So 
that the Message Pad would 
meet our price cap , we didn't 
include items that were not 
part of its standard configu¬ 
ration. Likewise, we didn 't 
list the add-ons far any of the 
other hand-helds. 

—Michelle Campanula 

FIXES 

The “Price vs. Performance” 
graph {on page 111) of the 


July Hardware Lab Report 
on MMX machines was 
labeled misleadingly. It 
relates each system's price to 
its overall rating, not just 
raw performance. We apolo¬ 
gize for any confusion. 

For the sidebar "Kill Two 
Birds with One Phone” (on 
page 123) in the August 
Hardware Lab Report, we 
were given incorrect infor¬ 
mation about the weight of 
the Nokia Communicator, It 
does not weigh a tad over 2 
pounds. It actually weighs 
.875 pound, or 397grams. 


COMING UP IN NOVEMBER 

COVERSTORY 

Satellite Networks 

We'll explain how they work, report on who’s using them, 
and forecast the future of this technology. 

FEATURES 

Intel Sockets and Slots 

Intel's Single Edge Contact (SEC) cartridge could backfire: 
AMD, Cyrix, core logic vendors, and motherboard makers 
locked out by SEC might band together. 

NT Security 

Terr steps to flexible lockdown of WindowsNT systems, 

REVIEWS 

Virtual Private Networks 

Private, worldwide networks running over IP might be this 
year's most intriguing use of Internet technology. The BYTE 
La b tests VPNs and prod ucts that get you there from here. 

Personal Protection 

Personal encryption software Is a must for security- 
conscious Web users. We test the leading packages. Plus: 
How to choose digital certificate software and services. 

Suites pot ot IIS? 

For more and more Webmasters, the deployment decision 
comes down to Netscape or Microsoft. With this compara¬ 
tive review, we'll help you decide, 

core 

Inside the Virtual PC 

Connectix has developed software that enables Maes to 
run Windows programs. The core of the Virtual PC is code 
that translates Pentium instructions into PowerPC instruc¬ 
tions. We'll tell you how this software PC does its tricks. 
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Now that APC Smart-UPS includes FREE 
web-enabled PowenChute/7/t/s, protecting 
network uptime has never been easier 
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EDITORS’ 

CHOICE 

INkrvwitb&r ID, 19K 
APC SmHrt-LlPS 1D0O 

"...Inherent flexibility and 
excellent software... Don't 
be caught without one." 


3E1 Power prob- 
jEA lems attack 
In networks relent¬ 
lessly. To protect 
hardware and data from sys¬ 
tem crashes, experts, network 
managers and computer users 
worldwide prefer one solution 
above all others combined: APC 
Smart-UPS. Now, all 120V Smart- 
UPS include FREE PowerChule plus 
power management software. 

The most reliable protection you can buy 

Smart-UPS provide complete protection 
against power spikes, surges, brownouts, 
and blackouts. You'll also 
gain maximum server up¬ 
time and decrease manage¬ 
ment costs. Award-winning 
features include: 

* Cell Guard™ intelligent bat 
teiy management monitors 
battery performance and 
extends battery life. 

■ SmartSlot™ internal acces¬ 
sory slot lets you customize 
and enhance the perfor¬ 
mance of your Smart-UPS. 

* QuickSwap™ user-replace- 

able batteries can be quickly and safely 
swapped out without powering down the 
connected equipment. 

Tredemartce are the property 



Smart-UPS 
i 0 0 1 


plug-in, which allows 
you to integrate your 
Smart-UPS wilh your 
existing SNMP man¬ 
agement strategy, 

Smart-UPS and 
PowerChule plus provide 
the complete solution in one convenient 
box. Server protection and peace of mind 
have never been easier. 



EH 


PowerChute plus provide unattended 
system shutdown and UPS management 
far Windows AT, Netware and other 
servers. Manage Smart-UPS via SNMP. 
DMI and Wet! ft routers above}. 

Features wry by operating system. 


Plan for and control crisis situations 

PowerChute plus FlexEvents™ lets you 
control UPS reactions to power events. 
You can configure PowerChule plus to 
provide graceful, unattended server shut¬ 
down during an extended 
power outage or alert 
you to out-of-bounds 
environmental conditions 
before they result in 
costly downtime. 


Web server and 
SNMP ready 

AFC’s NEW WebAgent™ 
allows you to monitor 
and manage your Smart- 
UPS using your Web 
browser. New WebAlert™ 


notifies users of Web server shutdown via 
their browser. PowerChute plus also 
includes the FowerNet™ SNMP Agent 


Trade-UPS! 


Fan urmaillhi 
Irawyou cm t 


RPC and tew 
Trade In your aid U 
UPS, 


_| YES 1 Pm interested in trading up a compel 
ck an older APC UPS 1o Smart-UPS. 


liters’ 


n 


Please send Trade-UPS Info. 

NO I'm rial interested at this time bul ptease 
send my FT1EE power protection handbook. 


Name:__ 

Trtfe:_ 

Company: 

Address: 


CityjTown: 

State:_ 

Ftione: 


untry . 


Brand of UPS used? _ 

Brand o! PCs used? _ 

Brand ol Servers used? _ 


(888) 289-APCG X8199 

Fax; (401) 788-2797 
http://www.aiicc.coni 


<800)347-FAXX PowerFax 


ConrpwSeJve: GO APCSUPPORT 



Hoad. Wesl Kingston, HI 02 m USA 
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News & Views 


AGP: Who Needs It? 


Intel’s new LX chip set with support for Accelerated Graphics Port relieves PC bottlenecks. 
But applications and OSes that exploit it aren’t here yet. 



I he first PCs that use Intel's 
new 440LX chip set, which is 
designed to optimize the per- 
1 formance of Pentium II PCs, 
have arrived. But software that takes 
advantage of these new capabilities def¬ 
initely has not. 

Intel’s 440LX delivers support for 
synchronous DRAM, 33-MBps Ultra 
DMA, and other technologies that 
improve PC performance. But most of the 
focus with the 440LX is its support for 
Accelerated Graphics Port (AGP), which 
relieves congestion on the PC’s PCI busby 
moving graphics traffic onto a dedicat¬ 
ed point-to-point channel be tween the 
graphics controller and the system chip 
set. And although developers say future 
versions of their programs Will rake 
advantage of AGP, BYTE found no signif¬ 
icant difference in performance between 
the PCI and AGP versions of a popular 
graphics card when running 3-D model¬ 
ing and visualization programs on a 300- 
MHz Pentium II PC. 

AGP is designed to improve the graph¬ 
ics per forma nee of Pentiu m II systems by 
providing a direct link between a PC’s 
graphics card processor and system RAM 
through the core chip set. This gets the 
graphics card off the slower (133-MBps) 
PCI bus and onto its own dedicated chan¬ 
nel Intel claims AGP will speed graphics 
operations by al lowing texture maps and 
other graphics data to be moved through 
a 66-MHz channel directly to main mem¬ 
ory. The first implementation of AGP 
(called AGP- l x) will result in an effective 
doubling of graphics bandwidth over 
today’s PCI to 266 MBps. Some vendors 
of graphics accelerator chips and boards 
will initially support AGP-lx, while oth¬ 
ers will support AGP-2x, which will deliv¬ 
er about 533 MBps. In 1999, AGP-4x will 
offer bandwidth of more than I GBps. 



Intel officials say a PCI graphics card in 
a Socket 7 system doesn’t provide enough 
bandwidth for high-end graphics, and 
that AGP solves this problem by letting 
graphics and other data run in parallel 
over separate channels. But some vendors 
say the problem with PCI isn’t one of 
bandwidth but one of contention. "The 
limitations of PCI affect graphics only 
when your SCSI, network, and graphics 
cards are contending for resources at 
the same time,” says Phil Parker, director 
of corporate communications at Num¬ 
ber Nine Visual Technology. In most 
cases, he says, a slow graphics processor, 
not the PCI bus, is the bottleneck. 

BYTE polled Intel and numerous graph¬ 


ics accelerator vendors, and none could 
provide the name of a si ngle application 
currently suffering from a bandwidth lim¬ 
itation when using a PCI graphics card. 
(However, Intel officials say this is partly 
due to developers who write applications, 
such as games, so they don’t exceed the 
PC’s available bandwidth.) Despite this, 
many vendors, including Number Nine, 
Matrox, STB, and AH, are already field¬ 
ing AGP-based graphics cards. 

Another advantage of AGP touted by 
Intel is that it reduces the amount of video 
memory that must be present on a graph¬ 
ics card. AGP allows the use of system 
memory as a virtual extension of a graph¬ 
ics card’s memory, so that a system ven- 
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dor cm include a 4-MB video card instead 
of an 8-MB one. 

But board vendors and software devel¬ 
opers dismiss this idea as not meriting 
serious consideration for high-perfor¬ 
mance graphics. “Graphics memory is 
cheap, 7 * Number Nine's Parker says, “ We 
see the AGP bus as being a very large 
pipeline that feeds our graphics technol¬ 
ogy, 3-D applications will benefit with 
our AGP implementation by being able 
ro send large textures across the high¬ 
speed AGP bus a single time and caching 
those textures in our processor's 8-KB 
internal texture cache and on the board's 



local memory, up to 16 MB. Once the tex¬ 
ture is on-board, the on-board graphics 
engine can manipulate those textures at 
speeds of up to 1.6 GBps [which is faster 
than AGP], In this case, additional mem¬ 
ory on the host is the secondary cache.” 
John Heap, spokesman for U.K.-based 
Rage So ftware, whose forthcoming game 
Incoming will take special advantage of 
AGP by using highly detailed, large tex¬ 
tures, agrees. “It is mote beneficial to use 
the local RAM [on a video card] and then 
use AGP and system memory as an over¬ 
draft on local texture memory.” 

Several factors are contributing to 
AGP's lukewarm reception—with the 
lack of currently bottlenecked applica¬ 


tions heading the list. Some manufac¬ 
turers point out that the increase in the 
speed of the PCI bus from 33.3 MHz to 
66.6 MHz will allow it to shoulder more 
of a load when servicing graphics cards 
and postpone any real need for AGP. IT 
managers also face an additional support 
headache: Those who embrace AGP will 
have to support two different styles of 
video boards—something we thought we 
left behind with VLB on the 486. 

Finally, there's the question of what 
to do with AGP when you get it. Cur¬ 
rently, OS support is minimal. Although 
touted as a technology for high-end 
workstations, AGP won't be supported in 
NT until version 5. For Windows 95, an 
Intel-written VxD is currently available, 
but native support for AGP isn't planned 
until the release of Windows 98, 

So who needs AGP? Applications that 
specifically exploit it are not available 
today, but AGP puts the foundation in 
place to provide better support for devel¬ 
opers of games and other programs that 
can benefit from smoother play and more 
realistic images. And, AGP also provides 
an immediate benefit by freeing up the 
PCI slot from having to carry graphics 
traffic, giving more headroom to high¬ 
speed PCI networking peripherals and 
hard drives. So if you buy a new AGP sys¬ 
tem, you might as well buy an AGP board, 
especially since it will likely cost no more 
than the PCI version of the same card. In 
the meantime, as we wait for appl ications 
t h at re al ly show o ff AGP's be lie fits, i t will 
be interesting to see if some vendor 
finds a new way to use this contention- 
free, high-bandwidth channel that's dif¬ 
ferent than what Intel originally envi¬ 
sioned. -Robert L Hummel 

File Servers Get 
Thinner, Cheaper 

You've heard of thin clients—now look 
out for thin servers. Several vendors are 
touring new file servers that offer easier 
installation, more flexibility, and lower 
prices than traditional file servers. 

Although implementations vary, these 
new file servers (also known as network 
drives or direct-attached storage devices) 
usually Include a low-cost RISC proces¬ 
sor, real-time operating system, built-in 
network connections, ASICs, and disk 
enclosures for mass storage. The real- 
rime OS approach lets vendors base these 


thin servers on inexpensive dedicated I/O 
chips instead of general-purpose CPUs 
such as the Pentium. 

Because vendors port standards such 
as NFS, HTTP, SMB, and HTTP to run 
over their real-time OSes, these thin 
servers can appear as just another drive 
or server to other computers or applica¬ 
tions on the network. Attach a thin serv¬ 
er to the network, and the system will 
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What Home Surfers Do 

Shopping 


Geek Mystique 


(46 percent) of respondents without 
Internet access said they would “never" 
get Net access at home. But most of those 
naysayers were 35 years old or older. 
That means technology companies should 
focus their efforts on the up-and-coming 
cybergeneration. 


Internet Killed the 
TV Star 


Household activities replaced by Internet 
usage include watching TV (35 percent) 
and reading (31 percent), according to the 
1997 Price Waterhouse Consumer Tech¬ 
nology su rvey. Three 
don't have Intern eta 
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configure itself (while likely asking you a 
few questions on the way) without requir¬ 
ing you to shut down your server Using 
a real-time OS that supports popular net¬ 
working protocols, instead of NT or Net¬ 
Ware, lets you add storage devices with¬ 
out having to buy new OS licenses. And 
since you manage the storage using an¬ 
other PC that's already on the network, 
these miniservers don’t require key* 
boards, monitors, mice, or other pe* 
ripherals. The end result: a mini file serv* 
er that’s about the size of a bread box and 
is available for a price that starts at less 
than SI 000. 

Mike Peterson, president of Strategic 
Research (Santa Barbara, CA), a market 
research firm that covers storage man¬ 
agement, says these new types of net- 
work-ready storage products offer easi¬ 
er installation and management than 
traditional solutions, while letting work¬ 
groups add storage close to the users 


Future Watch 


New Design for Cheaper 
Digital Cameras 

Anew design guideline 
for digital cameras 
should make these 
devices work better 
with PCs and cost less. 
Started by Intel and supported by HP, 
Eastman Kodak, Microsoft, and others, 
the Portable PC Camera '98 Design 
Guideline places the responsibility fur 
compute-intensive tasks (such as image 
decompression and enhancement) with 
the PC processor instead of the camera. 
Only minimal compression takes place 
in the camera, reducing the compute 
requirements for on-camera micro¬ 
processors. Minimal compression means 
the cameras will require more storage, 
which is why the guideline also calls for 
removable flash memory. Other key 
components include support for the 
FlashPix format and Universal Serial Bus, 
Intel says the spec, by giving more of the 
image capture work to the PC proces¬ 
sor, will reduce the price of a camera hy 
about $100. But just as important, the 
guidelines call for smoother integration 
with PCs. Products based on the guide¬ 
line should start appearing next year. 


rather than at a centralized location, Net- 
work-ready storage systems reduce the 
data traffic going our from one work¬ 
group's subnet across the network. 

Several vendors have begun shipping 
such devices, including Creative Design 
Solutions (408-653-1330; http;//www 
.crearivedesign.com), Axis Communica¬ 
tions (617-938-1188; http://www.axis 
.com), and soon, Mylex’s Netw ork Pow¬ 
er &: Light division (510-608-2222; 
npl@mylex.com). Creative's Plug&Stor 
100 internal version is an AT motherboard 
for buildi ng storage servers, while the 3,5- 
pound external version (see the photo) 
includes a 3.5-inch drive bay and attach¬ 
es directly to the network. While other 
vendors use I/O processors, Creative uses 
the Pentium. Axis’ StorPoint HD family 
uses multiple Iomega transportable Jaz 
drives and sells at prices starring at $999. 
Mylex’s NPL division won’t formally 
announce its products until later this year, 
hut company officials confirm the prod¬ 
ucts will be based on a dedicated I/O 
processor and a real-time OS. 

Net drives satisfy a variety' of needs, 
especially affordable storage additions for 
workgroups, vendors say However, these 
devices aren’t suitable for all server/stor¬ 
age needs. For one thing, unless based on 
a high-performing CPU that can run NT or 
a commercial Unix, these peripherals 
won’t be useful as application servers. 
Also, initial systems are not powerful 
enough to scale into high I/O loads that a 
large disk array needs. Like nerwork PCs, 
network-ready drives won’t solve every 
problem. But they offer an easy, affordable 
solution to many storage management 
problems today. -Dave Andrews 


Ink-Jets: No 
Longer Just 
Low-End 

Pri nte r ven d ors a re f indi n g n e w high-end 
uses for ink-jet technology. Prices for col¬ 
or ink-jet printers continue to drop, and 
many companies will continue to market 
color ink-jets that sell for under $150. But 
ink-jet technology is increasingly being 
used to tackle a host of high-end design, 
engineering, and graphics tasks. 

In the small office or home environ¬ 
ment, color ink-jets have beaten out low- 
end laser printers. According to I DC 
(Framingham, MA), a research and con¬ 
sulting firm, 5-pages-pcr-minute (ppm) 
color ink-jers average $425, while 8* 
ppm monochrome lasers cost $525. The 
price of this class of laser printers has 
dropped only 12 percent from 1996, 
while ink-jet prices have dropped 16 per¬ 
cent in the same rime. Plus, these color 
ink-jets have achieved near-photograph- 
lc color quality'. 

Ink-jet companies say color ink-jets 
will further encroach on other classes of 
laser printers. “The price for lasers is com¬ 
ing down fast,” says Dan Crane, vice pres* 
ident of marketing for Epson. *4 think the 
collision will be at $999.” To compete, 
ink-jets must improve print speeds con¬ 
siderably. Currently, most classes of ink¬ 
jet printers are limited to around 5 ppm 
in monochrome and 3 ppm in color. 
Ink-jet vendors generally inflate these 
estimates, warns Charles LeCompte, 
publisher of the Hardcopy Observer , an 
industry newsletter. But “there is no ques- 
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tion they will squeeze higher speeds out 
of these machines,” he says, “You can 
shoot more drops onto the page, or get 
the ink to dry faster, hut some technolo¬ 
gy will emerge that can improve on what 
printers are achieving today.” 

A collision between workgroup laser 
printers and color ink-jets will not hap- 
pen for some time. Ink-jet printing speed 
will probably not increase significantly 
for several years. The next-highest class 
of laser printers is the ''deluxe personal 
laser printer,” and no ink-jet has been able 
to match the speed (around 12 ppm) 
and monochrome text printing capabil¬ 
ities of this class. These lasers will con¬ 
tinue to be affordable printers for high- 
volume monochrome document 
printing. Laser printers arc rapidly com¬ 
ing down in price. They now offer high¬ 
er print speeds with color printing at 
prices that start around $3000 {see “Col¬ 
or Lasers: Cheaper, More Compact,” 
August Bits), Also, according to Marco 
Boer, consultant partner with IT Strate¬ 
gies, color ink-jets are poorly positioned 
to compete with workgroup printers 
because only 2 percent of ink-jet printers 
have network interface cards. 

Several strategies are in use to improve 
speeds in ink-jet printers. Hewlett- 
Packard's 160GC has paper-hearing ele¬ 
ments to speed the drying process, but 
this is an inelegant solution and is not like¬ 
ly to be common in the future, Epson has 
two technologies that are potentially 
beneficial—quick-drying ink and piezo 
print heads—but they have yet to result 
in significant improvement. The quick¬ 
drying ink has not yet produced faster 
print speeds and, like most color ink-jet 
printers, requires special paper. Micro 
piezo print heads, which use electronic 
impulses instead of thermal pressure, 
could significantly improve printing 
speeds, but most vendors are committed 
to thermal printhead technology. 

Despite the limitations, it is a mistake 
to dismiss color ink-jets as consumer 
appliances, specialty devices, or low-end 
color printing solutions. IT Strategies esti¬ 
mates that $ 19 billion will be spent on 
wide-format graphics printers (with a 
printing width in excess of 24 inches) by 
the year 2000. Ink-jets are a major player 
in this market. In 1996, 6700 such color 
ink-jet systems were sold, expected to 
climb to 24,000 by the end of the centu¬ 
ry These printers replace crude CAD plot¬ 
ter printers and are widely used for proof- 

www.byte.com 


ing by art departments. Designers can cre¬ 
ate inexpensive proofs, and it is simple to 
output big, bold prints in-house. Color 
ink-jets are making inroads into print pro¬ 
duction houses. As professional printers 
increasingly turn to ink-jets, sales of elec¬ 
trostatic printers have declined 18 per¬ 
cent, and wide-format ink-jets have expe¬ 
rienced a 6 percent jump during the same 
rime. 

Typical of these color ink-jet printers 
is the Hewlett-Packard DesignJet 2500CP 
($ 1 1 t 995). It has 600-dpi print resolution 
and can prim 16 million colors on paper 
up to 3 x 150 feet. Some manufacturers 
are betting on smaller wide-format print¬ 
ers, giving people outside design depart¬ 
ments more printing options. The Epson 
Stylus Color 3000 (less than $2000) 
enahles professional graphics artists and 
digital photographers to produce color 
proofs. It prints on paper ranging from 4 
x 4 inches to 17 x 22 inches. Tektronix is 
offering similar functionality in its wide- 
format solid-ink printers. Ink-jets are 
beginning to penetrate the textiles mar¬ 
ket, too. Canon is selling an ink-jet print¬ 
er to textiles companies that's priced 
around $1 million. 

Vendors will continue to focus on 
mainstream consumer printers. But for 
graphic artists, engineers, and office 
workers, cheaper, wide-format color ink- 


jets are offering some of the same print¬ 
ing capabilities that professional print 
shops are deploying. -Jason Krause 

Better Networks 

Through 

Accounting 

A new class of applications lets IS man¬ 
agers track who uses valuable network 
resources and helps them better plan for 
network usage and capacity. Whether it's 
called network accounting, Internet 
accounting, or data accounting, one thing 
is apparent: Managers now have a way to 
see who's using the network, how much, 
and for what purpose. 

In most corporate settings, each 
department or profit center is billed back 
for use of services—phone calls, paper, 
secretarial help. Most firms have a lot of 
money invested in data networks, so 
some might ask: Why shouldn't the 
departments or divisions that demand 
improved access and connectivity (e.g., 
to the Internet) be charged for that use 
rather than having it all come from cor¬ 
porate overhead? 

Until now, such networking expenses 
were usually billed to the data processing 
budget. But in almost every other 


Bug of the Month 


Man Finds Bugs on Mars 

Wherever a computer goes, bugs are sure to 
follow. When the Mars Pathfinder developed 
a glitch, NASA had to somehow upload new 
code without losing valuable time needed 
for exploration. The most confounding bug on 
the Pathfinder mission appeared July 10. 
Steven Stolper, software engineer for the 
Mars Pathfinder, calls it "one in a million, 
insidious, and hard to replicate." The snafu 
arose because the 0S> Wind River's VxWorks, 
developed a mutual-exclusion problem: A 
low-priority function (in this case, recording 
weather) interfered with the system's multi¬ 
tasking schedule. The system couldn't finish 
all the tasks it needed to, missed a real-time 
deadline, and then shut itself down. "It's a kind 
of interplanetary Control-Alt-Delete," says 
Stolper. "When things go wrong, the system 



Pathfinder bugs inhibited the Rover. 


goes into a power-safe mode and waits for 
ground control to help out.” Without a fix 
being implemented, this problem would replay 
itself over and over. 

To identify the bug, engineers recreated the 
malfunction on Earth, identified the offend¬ 
ing subroutine, and uploaded the binary dif¬ 
ference between the new code and the bug¬ 
gy code on the Pathfinder. -Jason Krause 


Send yours to jkrause@mgh.com! 
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Telco Research's data network tracking application lets you 
monitor usage patterns in your company. 


accounting bracket, use of resources such 
as long-distance phone calling gets billed 
back to the department that uses the 
resource. Call accounting for telephone 
calls is widespread and accepted when it 
comes to voice communications. Soon, 
the same might be said of data account¬ 
ing for data calls. As desktop videocon¬ 
ferencing, broadband Internet access, and 
other bandwidth-hungry applications 
become commonpl ace, network plan ners 
and beancounters are demanding records 
of use. 

The State of Montana is investigating 
the possible tracking of data traffic for 
bill-back and for network planning pur¬ 
poses, “We are hoping to integrate both 
our data and voice systems into a single 
system,” says Carl Hotvedt, bureau chief 
for network operations for the state. Such 
a system would let managers like Hotvedt 
answer basic questions such as: Who is 
using the network, how much, for what 
purposes, and at what cost? 

Another common assumption is that if 
existing bandwidth is not used, it is sim¬ 
ply wasted. But no network is free. Some¬ 
where, somebody gets a bill. Increasingly, 
the financial officers who approve these 
bills seek to lower or minimize network 
costs. Simple applications, like in-band 
transmission of e-mail over the Internet 
or corporate intranet, need to be 
accounted for when planning network 
capacity. Bandwidth is nor free any more 
than long-distance calls or 800 numbers 
are free. Accountants want to allocate 
bandwidth use to profit centers. To do 
that, network planners have to find ways 
to account for use. 

Cisco Systems (408-526-4000; http:// 
www.cisco.com) markets a product 
called Cisco Enterprise Accounting. CEA 


: Most companies with 

* under 500employees 

* won't use NTs mte- 
I grated cluster 

I failover technology 
| (aka Wo If pack]. 

I Source: BYTE Research 
| Dept, survey .Tota J 
| responses equals 111. 
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1,0 supports accounting, billing, and 
reporting of ISDN applications. The soft¬ 
ware is hardware device-in dependent. 
Any Cisco device supporting the Cisco 
ISDN Call History MIB (11.0(7) or later) 
can be polled. Raw call data is captured 
by CEA's SNMP poller and is stored m the 
software management information bases 
(MIBs). CEA then translates and filters raw 
call data into standardized or flexible call 
data records (CDRs), which are stored in 
a relational database that drives applica¬ 
tions such as end-user accounting, cost 
allocation, and traffic statistics. In addi¬ 
tion, network monitoring lets managers 
catch network use that's excessive or in 
violation of a firm's policies. 

Transmission costs far outweigh all oth¬ 
er network costs combined, according to 
Cisco's Bob Berlin. The system Cisco mar¬ 
kets was designed by Telco Research 


A higher percentage 
of companies with 
500 or more employ¬ 
ees plan to use 
Wolf pack. 

Source: BYTE Research 
Dept, survey. Total 
responses equals 25. 


(Nashville, TN; 800-488-3526; http:// 
www.telcores.com) and runs on PC -based 
software linked to a router. The software 
catches FTP, e-mail, Internet telephony, 
and all other traffic that passes through the 
router. ‘This allows management to build 
a history," says Stephen Dos ter, Telco 
Research's director of marketing. “It is a 
great tool for network planning and opti¬ 
mization.” The State of Montana also uses 
Telco Research's call accounting system, 
and Hotvedt hopes to integrate call 
accounting and data accounting. 

Other firms' new releases of network 
management software, like Fore View 
4.1, from Fore Systems (412-772-6600; 
http://www.fore.com), let integrators 
and managers mine data-usage figures. 
According to Fore's David Colodny, net¬ 
work operators need an accounting tool 
hoth for billing and for performance 
analysis, including capacity and quality 
of service. Fore's tool, developed with 
PbX switch manufacturer Nortel, is soft¬ 
ware-based. It collects 40 variables, rang¬ 
ing from call duration to number of calls 
received. 

Telemate.net, from Telemate (770- 
963-5700; http ://www.te lemate.com), 
sifts information from most common 
firewall logs. Data can be sorted by indi¬ 
vidual user, company division, or geo¬ 
graphic location. “Rather than shutting 
off use for different sites, like news or 
entertainment, this allows MIS to hold 
workers and managers responsible for 
their use," says Bill Lassiter, marketing 
J manager. The program allows varying 
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all the major drive and controller manufacturers, 
including Adaptec? CMD? DPT* Mylex," 

Quantum? and Seagate? Want lo make 
configuring custom storage systems 
as easy as child’s play? just call 
(800) 435-0670. Or visit our Web site 
at www.kingston.com/storage. 

Kingston 
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bill-back charges by time of day band¬ 
width, or number of packets used- Tele- 
mate.net automatically prepares paper 
or e-mail reports daily, weekly, or month¬ 
ly to make sure information is distributed. 
Sequel Net Access Manager, from 
Sequel Technology (206-556-4000; http:// 
w ww.sequeltech.com), is available in a 
server version and in a personal version 


called NetPIM. It filters each IP packet and 
reports both Internet and intranet traf¬ 
fic, allowing accounting for use. Cost is 
$499 for a five-user server pack, $20 for 
the single user. 

Bandwidth accounting also is valuable 
as a planning tool. Exception reporting 
(crashes, fraudulent use, congestion) 
helps a network manager see where in the 


network added capacity is needed. One 
thing that’s starting to change is the con¬ 
cept of the free data network ride. 

“The thing to overcome is this notion 
that bandwidth is free,” says Telco 
Research's Doster, “The voice people 
blow all about charge-back, and now the 
same is true for data networking.” 

-Curt Harter 


Datapro Report 


NT Clustering Solutions Compared 


N T clustering solutions, in¬ 
cluding Microsoft’s Cluster 
Server (Wotfpack), provide af¬ 
fordable ways of maintaining high 
availability of computing re¬ 
sources. Wolf pack is slated lo 
ship soon , but other solutions 
already offer capabilities that 
Microsoft doesn’t (yet). 

Digital's Ousters for 
Windows NT 

(8 00-344-4825; http://wmv 
,dig ital.com/) 

With Digital's Clusters for Win¬ 
dows NT, two active servers are 
coupled via a shared SCSI bus to 
create a single system environ¬ 
ment. Each storage device on the 
SCSI bus is assigned to one or 
the other server. If one server fails, 
the other server assumes the 
failed server's workload and 
shared storage and file shares. 
Applications automatically re¬ 
start on the second server, and 
Windows clients are automati¬ 
cally reconnected. The two serv¬ 


ers need not be identical, but they 
must both be either Alpha servers 
or Prioris (Intel) servers. The disks 
in the shared storage do not need 
to be Digital disks. 

Digital's Clusters for Windows 
NT boasts numerous application 
recovery scripts. The cl uster man¬ 
agement software is strong and 
offers better integration with serv¬ 
er management software than 
other solutions. 

Microsoft's Cluster Server 
(206 882-8080; http://www 
.microsoft.com) 

MSCS allows failover between 
two servers in a shared storage 
cluster. A second version, ex¬ 
pected in late 1998 (or 1999), will 
support larger dusters and addi¬ 
tional cluster functionality, includ¬ 
ing scalability. 

MSCS will initially be support¬ 
ed only on validated configura¬ 
tions. If MSCS is in your plans, 
ensure that your servers, includ¬ 
ing the hard drive and network 


cards, have been validated. Cur¬ 
rently, MSCS requires both serv¬ 
ers to be identical models. 

MSCS isasafe, albeit minimal, 
choice. You’ll have to write many 
of your own application failover 
agents or wait for Microsoft and 
other developers to provide them, 
MSCS doesn’t support automat¬ 
ic tailback, and the lack of a 
TCP/I P recovery agent for MSCS 
ss disappointing. 

NCR’s LifeKeeper 
(800-774-7406; 
h tip://www. n cr.com) 

Datapro believes that NCR's Life¬ 
Keeper is the most comprehen¬ 
sive and flexible clustering solu¬ 
tion currently on the market- With 
its ability to run on many vendors’ 
servers, its support for failover 
plus a degree of load balancing, 
its numerous application recov¬ 
ery kits, its two-node active/ 
active or three-node active/ 
standby configurations, its ability 
to reconnect all client types with¬ 


out additional client software, and 
its choice of shared or mirrored 
storage, LifeKeeper should be 
given first consideration by any 
organization that’s planning to 
install an NT duster. 

Veritas' FirstWatch 
(800-258-6649; http://www 
.veritas.com) 

First Watch is available from Veri¬ 
tas or its distributors (Data Gen¬ 
eral, for example, provides a bun¬ 
dle called Cluster In A Box with its 
Aviion NT servers). Configurations 
can consist of two servers that are 
normally active and can failover to 
each other. Or. a First Watch con¬ 
figuration can consist of up to four 
active servers that may each fail over 
to art idle standby server. First- 
Watch also includes a management 
toot that can be used locally or 
remotely with any Web browser. 

“Jane Wright 
For more on Datapro reports: 609- 
764 0100: fax: 609*764 ■ 2314: h Up: 
ffwww i dataprO'Com , 


Clustering Product Comparison 


Developer 

Platforms supported 

Automatic tailback 

Bidirectional failover 

Max. number of servers 
in duster 

Number of application 
recovery kits aval fable 

List price per server 
<U5$) 


Clusters for Windows NT 

Digital Equipment 

Digital Prioris servers, 
Digital Alpha servers 

Yes 

Yes 

2 

9 

$995 


Cl uster Server 
(Wolf Pack phase!) 

Microsoft 

Validated server 
models from a variety 
of vendors 

No 

Yes 

2 


Pricing information 
not yet available 


LifeKeeper 

NCR 

NCR. Amdahl, IBM, 
HP, Sequent 

Yes 

Yes 

3 

9 

$2000 


First Watch 

Veritas 

Certified Intel/ NT 
servers 

Yes 

Yes 

5 

8 

$2475 
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The Internet 
Appliance Toolkit 
(IAT) includes: 

everything on the demo, pins 
visual application builder 
built-in internationalization 
Watcom C/C++ compilers 

drivers for hundreds 
of PC peripherals 

embedded filesystems 
demo apps with source files 
scalable f»nt£ 
embedded OEM pricing 
... and much more! 


Build the Internet into smart phones* set-top boxes* photocopiers, kiosks* 
printers, PLCs ... anything! 

Better yet, build it on time. The IAT", used to create this demo, comes with 
everything you need* from rapid application development tools to Internet 
apps to source code. Build a custom browser in days, not months! 


And talk about performance. With the lAT and QNX you can use law- 
cost x86 platforms to deliver incredible speed and reliability. Believe it! 



Download your free 
1.44M demo today! 

www.qnx.com/iat 



or call: 

800 676-0566 (ext. 1047) 


The Leading Realtime OS for PCs 
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Book Reviews 


New Media’s Next 
Revolution 

n the age of hypertext, cybersurfing, and 
interactive virtual environments, we sense 
ourselves at the cusp of something revolu¬ 
tionary, and yet, at the same time, we feel 
somewhat underwhelmed. For many users, 
the reality of the Internet falls short of its 
possibilities. If we are to 
fill the gap between 
promise and reality, it will 
take visionaries who 
understand the technical 
hurdles and the new 
structural and aesthetic 
mechanics to transform 
the media rather than 
simply recompose it, 

Janet Murray, who 
explores the rich possi¬ 
bilities of new electronic 
media in her book 
Hamlet on the Holo- 
deck , is uniquely quali¬ 
fied to elucidate the chal¬ 
lenges ahead. In addition 
to holding a Ph.D. in lit¬ 
erature from Harvard, she is a senior 
research scientist in the Center for 
Educational Computing Initiatives at MIT 
and teaches interactive fiction in MIT’s Film 
and Media Studies Program. Murray 
broaches the technical changes needed, 
such as interfaces designed to fully exploit 
an interactive/interconnected world, ad¬ 
vanced authoring toois for developing 
“immersive 11 environments, and a more 
robust infrastructure to deliver the goods. 
She also discusses the artistic flourishes 
required to make the new technologies 
sing. She argues eloquently for a new genre 
of interactive narrative, not just for gaming 
and entertainment but to propel us into a 
new media age, an age as significant as the 
one brought about by moving pictures and 
the widespread acceptance of television, 
Murray describes an environment where 
clicking on a character changes the pen 
spective of the interactor, shifting the view¬ 
point and e ven the values and judgements 

Hamlet on the Holedeck 

by Janet H, Murray, The Free Press, 
a division of Simon and Schu$ter,1997 
324 pages (hardcover); $25 
http; //www. SirnonSays.com 
ISBN;0-684 82723-9 


of the narrator, where moving to a different 
room triggers completely new storylines or 
interface modes, where interactive televi¬ 
sion shows develop fully realized worlds 
beyond a single episodic slice. She also 
cites real-world experiments, from the MIT 
Media Lab and other sources. At MU, for 
example, a 1 2Toot computer screen acts 
as a “magic mirror,' 1 reflecting the interac¬ 
tor’s Image among virtu¬ 
al characters. 

An intimate account of 
her experiences at 
Sony’s I MAX Theater in 
New York, a 3-D theater 
with a screen eight sto¬ 
ries high and a hundred 
feet wide, describes an 
environment where char¬ 
acters from the past 
become “a resurrection 
of the dead; we are giv¬ 
en the ability to see them 
and to see the world 
through their eyes with 
stunning immediacy” 
Such piquant examples 
animate the possibilities 
of the new media and make us hunger for 
more accessible technologies. 

As the title suggests, the book is steeped 
in references to literary and popular culture. 
Just after detailing a sequence from the Star 
Trek holodeck, the author grapples with 
moral implications of Aldous Huxley’s Brave 
New World and Ray Bradbury's Fahrenheit 
451 , two seminal works about the de¬ 
humanizing propensities of immersive tech¬ 
nologies. She seems equally comfortable 
citing Shakespeare, Joyce, or Babylon 5 
while displaying a firm grasp of the tech¬ 
nology's historical development. 

But this is not simply a book about 3-D 
games and Dungeons and Dragons across 
the Internet. Hamlet on the Holodeck res¬ 
onates best when it reaches beyond the 
scope of interactive narrative and encom¬ 
passes the global possibilities of emerging 
technologies. As we develop technologies 
and interfaces that are more interactive, 
more immersive, and more compelling, 
every aspect of the computing experience 
is enriched. It is toward this future that 
Murray draws us, a future where seamless 
interfaces, robust architectures, and new 
interactive genres enable computing envi¬ 
ronments that we cannot now envision. 
Stan Diehl is a frequent contributor to BYTE . 
He used to be the director of the BYTE Lab 
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Stock Shopping 
on CD 

Not quite blue chip 

If ever there were a marriage made in 
cyberheaven., it f s the Internet and stock 
trading. Traders require the kind of 
dynamic, up-to-the-minute access to 
information that the Internet delivers. 
The Stock Shop with Peter Lynch com¬ 
bines multimedia presentations with an 
on-line link to financial data, 

Jn a set of solid tutorials, Lynch, for¬ 
mer manager of Fidelity Magellan 
Fund, uses audio narration, video clips, 
and slick interactive worksheets to cov¬ 
er bask terminology, financial analysis, 
and key market determinants. 

Lynch looks for a tangible reason to 
invest in a stock, what he calls a compa¬ 
ny’s a storyT You build a company’s sto¬ 
ry by analyzing financial numbers, by 
considering the corporate vision, and 
by using your own knowledge and 
experience. Through an Internet link, 
The Stock Shop captures dynamic 
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The Stock Shop 

Houghton Mifflin Interactive 
$69.95 (plus $6.95/mcnth for stock 
downloads through Telescan) 
http:/ /www.hm inet.com 


financial data and flows the informa¬ 
tion into we 11-organ]zed tables, 

The Stock Shop is an effective tool, 
but the program should poll various 
news services for items directly related 
to selected companies. I also wanted 
more information about on-line trad¬ 
ing, perhaps even a link to an on-line 
broker. In the marriage of Internet and 
stock trading, The Stock Shop comes up 
a little shy of a full commitment. 

-Stan Diehl 
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SpinPoint 



Samsung is opening a new chapter in HDD technology with its Winners 
8c Voyagers line of products, offering unmatched quality and service 
- no matter where you live or workl 

Samsung R8CD engineers in San Jose Center are dedicated to 
bringing you the latest developments in HDD technology and capabilities. 
And Samsung's vast global network of service centers ensures prompt 
assistance to keep you on schedule and performing at your best. 

Wherever in the world you do business. Samsung will be there, dedicated to 
your success. 

Samsung HDD - Success depends on the right choice. 
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- Seoul. Korea TFL 822-751 -6114 FAX : 822-751 -6989 

■ New Jersey, U5A TEL 1201 229-4046 FAX 1-201-229-4069 

■ Miami. USA TEL : 1-306-594 1090 FAX 1305-594-7335 

■ Frankfurt. Germany TEL 49-61-96-582510 FAX 49-61-96-661011 


■ London. United Kingdom TEL : 44-181 391-8264 FAX : 44-181-974-2800 

■ Singapore TEL 65-535-3075 FAX 66-221-5510 

■ Wanchai, Hong Kong TEL 852 2862-6924 FAX 852 2866 1316 

■ Beijing, China TEL 06-10-6505-2541 FAX 86-10-6505-2543 


ci rn 


ELECTRONICS 






















SITE 




io 0,00m 


The Web Edition 


{interview} 


irrraa 


Blasts from 
the Past 


Years ago in BYTE 

7 

A big shift in personal computer archi¬ 
tecture for video devices and other periph- 
erals was arriving 
with PCI, QuickRing, 
and VL-Bus. Quick- 
Ring never really 
caught on, and VL- 
Bus had its time in the 
sun, but PCI eventu¬ 
ally prevailed. 



YearsagoinBYTE 


Laser printers with roughly 2-ppm per¬ 
formance ranged from $1995 to $3695. 
While reviewing Tandy’s new 386-based 
PC, we noted prices for 386 boxes had 
dropped from about $6499 to $4299 
(with 40-MB hard drive and monitor) in 
about a year. 


Years ago in BYTE 


Did the power of the PC spreadsheet help 
drive the leveraged buyout mania of the 
1980s? Our cover story discussed how 
PCs and programs like VisiCalc were 
delivering new ways to quickly analyze 
complex financial data. 


Years ago in BYTE 


We looked at a new high-level program¬ 
ming language that was originally 
designed to run under Unix on the DEC 
PDP-11 series of machines. This new lan¬ 
guage was called C. Also covered: How 
to analyze your car’s gas economy with 
your computer; APL interpreters; and a 
BASIC version of the Othello game. 


Windows Wish List 

Jim Allchin , Microsoft senior vice president of LJ.S. 
business systems management , discusses what he'd like to add 
to future versions of Win 95 and NT. 



BYTE: If you could add only one fea¬ 
ture to the next versions of NT and 95, 
what would it be? 

Allchin: That’s hard to say because 
frankly we still aren’t finished adding to 
NT 5.0. But one thing we’re working at, 
and that I want to continue to strive for, 
is tied to simplicity for the end user. For 
example, we’re wiring in communica¬ 
tions into every nook and cranny of the 
NT system so that it becomes a great cit¬ 
izen in transient networks and in wire¬ 
less networks. Today if you are con¬ 
nected to a network, things run pretty 
well. However, if the connection drops 
in a particular line or if you move 
between cells and you’re communicat¬ 
ing, the system needs to be more intelli¬ 
gent about dealing with the changes in 
the network. Today, configuration can 
be time-consuming and complex, and 
certainly errors are not, in my opinion, 
handled on any system as seamlessly as 
they should be. 

BYTE: What are some other areas where 
you could make things simpler? 

Allchin: We’re going to look at areas 
like the networking control panel and 
try to make it dramatically easier for 
remote access, which today takes like 
26 steps to set up. Other areas to 
improve are in Plug and Play and 
autosensing whether a DHCP server is 


in existence or not, and get rid of all 
this binding gunk that no one under¬ 
stands. My dream would be that the 
system can figure out a lot more about 
what’s going on, not just in communi¬ 
cations but in terms of the entire con¬ 
trol-panel configuration. The control 
panel is confusing; we need to simplify 
that. With Memphis [aka Windows 98], 
we’re not too interested in adding any¬ 
thing else new to the system. We arc 
focusing on quality improvements now. 

BYTE: You've said you hope to increase 
the diversity of systems and footprints 
that NT will run on. Are we going to see 
with NT a similar model to Office , that 
is , a small business edition , professional 
version , enterprise version? 

Allchin: Yes. NT’s small business server 
is a classic example of how the server 
family line will be extended. I’m sure 
you’ve heard about the enterprise ver¬ 
sion of NT; that’s another example. So, 
the server family will get broadened, 
with one common kernel across them, 
but tailored for appropriate use. For 
example, in the small business case, we 
know there’s only going to be one 
domain, so we don’t have to ask the user 
a lot of questions. This way we can pro¬ 
vide a much simpler end-user experi¬ 
ence. On the client, you can expect to 
see the same thing. This scenario is dif¬ 
ferent from the one for Win 95 and NT 
today in that these [NT| versions will be 
exactly the same system technology- 
wise. But they will be tailored to usage. 
There is a difference between whether 
you are running a system in an entertain¬ 
ment environment that you arc using in 
your den and running a system at work. 
The key thing is that there will not be 
multiple versions of Windows, there’ll 
just be Windows. But it will be tailored 
to the different environments. 

BYTE will print a more in-depth article, 
based in part on discussions 
with Allchin, in a future issue. 
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More Secure 
Digital Signatures 

Pen measures handwriting 
biometrics. Page 32IS 3 


Companies Embrace 
Virtual Private Networks 

New VPN products make it easier 
to secure traffic on the Internet. 
Page 32IS 7 


Fast Ethernet Takes Off 

These 10/100 cards also offer 
compatibility with legacy networks. 
Page 32IS IS 


Speak Naturally 

Speech-recognition technology is 
becoming independent of speakers 
and languages. Page 32IS 19 




















































...LEO Databook Series 



LEO Safari 200 

Packing the functionality and 
performance of a conventional PC in 
an ultra-slim case, the LEO Safari 
200 has powerful networking and 
multimedia features that make it 
ideal for a full array of LAN, POS, 
edutainment and Internet applications. 


LEO Safari Pius 200 

Combining the power and flexibility 
of a Pentium processor-based PC 
with the simplicity of a traditional 
terminal, the LEO Safari Plus 200 is 
the ultimate slim-fine solution for 
today's increasingly networked 
corporate, school and home 
computing environments. 


LEO Oasis 300 

Plug into the exciting new world 
of home multimedia computing with 
the LEO Oasis 300. From surfing the 
Web and sending e-mail to playing 
the latest multimedia games and 
managing the family finances * the 
LEO Oasis 300 provides the 
supreme home infotainment center. 


First International Computer, Inc. 

6F. FORMOSA PLASTICS REAR BUILDING 201-24. TUNG HWA NORTH 

ROAD, TAIPEI, TAIWAN 

Tel: 886-2-7174500 Fox: S36-2-7182732 

PIC WWW site: http: //www .fIc .com .tw E-mdl -rm kt@ss 1 Tic .com .tw 

SpMRSimnfi *uIm>cI U> diangtr ™itn*n *1' ItiriaWteE utod f-eri 


e regrelBTKl innwr’Y nl ineir 


See us at 

COMDEX FALL 

Las Vegal. Nov. 17’2T, 1S37 

Booth No. L2462 (L.V.C.C.) 
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News & Views 


Taiwan Gets Asia’s First 
Satellite TV Service 

New Web-hosted multimedia magazines 
and data-enhanced TV programming are to come. 

control, and the AcerStar set-top box 
with integrated decoder that connects to 
TV sets. The number of channels will in¬ 
crease to 160 in the first half of 1998* 
The AcerStar set-top box uses a 32-bit 
Mips RISC processor and comes with an 
antenna system that receives up to three 
satellites simultaneously, the only one in 
the worldwide mar ken AcerStar is priced 
at $350 without an antenna* 

Also on the horizon are a new genera¬ 
tion of home entertainment devices with 
integrated MPEG-2 and digital videodisc 
(DVD). To allow these functions, ever- 
sophisticated OSes will be added to run 
increasingly complex hardware. 

In response to digital TV subscribers* 
need to upgrade to next-generation dig¬ 
ital set-top boxes, the next version of 
AcerStar, due out by the end of the year, 
will let digital satellite TV subscribers surf 






I ay TV subscribers in Taiwan 
are among the first in Asia to 
receive direct-to-home 

(DTH) TV program services 
from digital TV satellites. Acer, Taiwan’s 
largest computer company, recently 
released a satellite-based set-top box, and 
the company is working with Space TV 
Systems, a Sino-American program pro¬ 
vider, to offer free Chinese programs 
over a satellite to the global Chi nese com¬ 
munity. Space TV Systems began operat¬ 
ing in the U.S. market early this year 
Space TV Systems and Loral Skynet, 
which is a subsidiary of Loral Space 6c 
Communication in the U.S,, have recently 
reached an agreement in which Space TV 
Systems will lease a 54-MHz Ku-band 
transponder on the Tel star-4 satellite to 
distribute Chinese TV programming 
throughout North America. The agree- 



The next version of AcerStar will 
enable high-speed Internet access. 

ment is valued at $20 million over JO years. 

En Taiwan, Space TV Systems provides 
80 channels of digital programming 
through a pizza-size satellite dish, remote 
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Bits 


the Web via high-speed satellite hookups* 
The downstream path ! s bandwidth of 
the unit is up to 30 Mbps- By comparison, 
modems today download only 33 Kbps at 
best. 

The broadcast content that users can 
now download includes digital high-res¬ 



olution TV entertainment programming. 
The company will expand this to include 
broadcast Web sites, video-enhanced mul¬ 
timedia magazines, and data-enhanced TV 
programming. -Stella Kao 

Make Digital 
Signatures 
More Secure 

As digital signatures become increasingly 
important in electronic commerce, the LC1 
Computer Group (Hertogenbosch, The 
Netherlands) and the 1MEC research cen¬ 
ter (Leuven, Belgium) have created a 
device that makes your handwriting eli¬ 
gible for authentication of electronic 
transactions. LCl-Smartpen, a ballpoint 
pen that writes on regular paper but is 


S3 

.13 

E -s 


±j? 

O ci 


Transmitter 


Analog/digital 
calibration ASIC 


Analog/digital 
processing ASIC 


Batteries 


lilt sensor 


Power-supply 

mgs 

Interconnect 
on pen body 

Pen buttons 

x, I, i force sensors and 
x, y, z acceieromet m 


Ink tube 


Smartpen authenticates users through a 
sig n attire's biometric cha raetcristies. 


wirelessly connected to a PC, authenticates 
users by the biometric characteristics of 
their signature. 

Smartpen measures specific character¬ 
istics of signatures such as speed, acceler¬ 
ation, forces in three dimensions, and the 
angle under which the pen is held* It then 
calculates the exact 3-D trajectory of the 
ballpoint and stores it, including its dy¬ 
namics as a token for later comparison. 
Says Roger van Overstraeten, the presi¬ 
dent of IMEC, “Smartpen stores the com¬ 
plete dynamics of a signature. That's why 
it is more secure than a [plain] written 
signature,” 

The device looks and feels like a normal 
ballpoint pen. However, it also houses a 
complete computer system, including 
acceleration sensors, a digital signal pro¬ 
cessor (DSP), a wireless transmitter, and a 
cryptography unit that secures data trans¬ 
mission between the PC and the pen. 

Applications include electronic-com¬ 
merce transactions and banking on the 
Internet, access to medical records, and 


WHERE TO FIND 


LCI Computer Group 

Hertagenbosch, The Netherlands 
+31 73 G4 55255; fax: +31 73 64 55290 
http://w w w. lei g mu p .com 

also protection against credit-card fraud. 
Says Sam Asseer, CEO of LCI: “ Issuing an 
electronic transaction on rhe Internet is 
now incontestable.” - Rainer Mauth 


Hand-Held PCs Wait for Localization 


I f you want to buy a Windows 
CE-compatible hand held PC 
(HPQ in your local language, you 
may have to wait until the end of 
the year. Now, however, you can 
buy U.S. versions from manutac- 
turers such as Hewlett-Packard, 
Philips, and NEC in some Euro¬ 
pean countries. But file transfer 
between an HPC and a PC works 
only if you load a U S. English ver¬ 
sion of the HPC Explorer syn¬ 
chronization software and Sched¬ 
ule-1- release 7.0a on your PC. 

The irony is, however, that 
some text files on the CD that 
ships with Windows CE1.0 cany 
warnings saying that “serious 
problems 11 might occur if HPC 
Explorer runs on anything other 
than the U.S, English version of 


Windows 95 or NT Even if syn¬ 
chronization and file transfer be¬ 
tween systems work reliably, this 
procedure replaces DLL files that 
other programs also use and may 
cause instabilities on the host 
machine. 

HP r for example, which ships its 
3Q0LX and 320LX models in the 
U K. and the Netherlands, says it 
issues a warning about potential 
incompatibilities to wholesale 
outlets and retailers in the respec¬ 
tive countries. However, the ques¬ 
tion is, of course, whether this 
warning will come through to the 
end user. 

Philips states it hasn't encoun¬ 
tered any difficulties while syn¬ 
chronizing with other language 
versions of Windows 95. Never¬ 


theless, the company is playing it 
safe. 11 We have decided to launch 
this version [1.01 of Windows CE 
in selected markets where we feel 
the English language is not a 
problem," says Philips 1 Miriam 
Vriens, who is a product-market¬ 
ing manager. 

Some users may accept the in¬ 
convenience of U.S, English ap¬ 
plications on the HPC and poten¬ 
tially a mix of localized and U.S. 
English applications on the host 
PC, but how about support for 
special-character sets? For exam- 
ple r if you copy a German doc file 
to the HPC, will it retain the um¬ 
lauts? Philips says its Veto HPC 
supports “easy entering of Euro¬ 
pean characters" However, the 
current version 1 0 of the OS does 


not support European character 
sets and data transfer may mean 
that some of the extended char¬ 
acters are not recognized and gel 
dropped. (The final Velo version 
with this feature was launched in 
early September and couldn’t be 
tested for this report.) 

Currently, the only localization 
features of HP’s models include 
the European date format and the 
currency symbol for the U.K. mar¬ 
ket. Says Barbara Wo liny, spokes¬ 
woman at HP in Germany, “We 
will wait for Windows CE 2.0 for 
full support of local languages." 
According to Microsoft, version 
2.0 will include support for sev¬ 
eral European languages and will 
ship in early December 

-Bob Emmerson 
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► Don't forget to lock your 


software before yoi^feave. 



Our automatic protection system secures 
your application and any related data, in a 
matter of minutes. No access to the source 
code is necessary, making HL Crypt an 
ideal solution for software resellers. And 
HL Crypt s new advanced security features 
include support for 32-bit environments. 


Protect your network applications and offer 
your clients multiple site-licensing options. 
License single or multiple applications, 
modules and features. With our Remote 
Update Function you can even update 
licenses via the Internet. 


problem by guaranteeing licensed use of 
your products. And Hardlock now offers 
you unmatched ease-of-use. with exciting 
new features. 


► Hardlock Bistro. The quick and easy 
way to secure your software. 


New 1 Hardlock Bistro. 
The quick and easy way 
to protect your software. 


Have ah 
Espresso! 


Illegal software use costs software 
developers like you over $13 billion each 
year. Hardlock helps you solve this 


► HL Crypt. Leading-edge security, 
adapted to your needs. 


► HL LIMA. Flexible network 
license management. 


The new Hardlock GUI. with Drag n'Drop 
functionality, makes it easier than ever for 
you to use our wide range of protection 
tools, quickly and efficiently. 



Hardlock Twin. 

State-of-the-art protection for 
demanding applications. 


Hardlock E-Y-E. 

The worldwide 
standard for quality 
software protection. 


http://www.fast-ag.de 


The Hardlock Software Security System. 
State-of-the-art security - and easy to use. 


► Order your Hardlock Developer's Kit today! Contact your local representative. 

If your country is not listod. please call us directly: 

FAST Software Security Tet**49 89 89 42 21 37 Fax: *«49 89 89 42 21 41 Email: infofafast-ag.de 


Argentina 

HT-MACH Sistemas 
Electronicas 
T (54) 1 795-8011 
Australia 
Software Protection 
Systems 

T (61) 3 9544-4455 
Benelux 
Aladdin Software 
Security Benelux 
T (31) 24 448-8444 
Brasil 

HT-MACH Sistemas 

Electronicas 

T(55) 21 257-0314 

Chile 

Datasoft 

T (54) 2 246-7443 


Croatia 

G & G Electronic 
T (385) 1 335398 

Czech Republic 

EvroCAD 

T (42) 2 6610-7505 
Finland 
FAST Finland 
T (358) 9 5495-0500 

France 

Aladdin France 
T (33) 1 4)3 770 30 
Greece 
FAST Hellas 
T (30) 1 600-4662 
Hong-Kong 
Xitec Technology 
T(852) 2301-2340 
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Hungary 

Szki Recognita 
T (36) 1 201-8925 

Israel 

Aladdin Knowledge 
Systems 

T (972) 3 636 2222 

Italy 

TECHNE Security 
T (39) 59 415608 
Korea 
AC & P 

T (82) 2 736-4406 

Mexico 

Sisoft 

T (52) 91 800 55283 
Philippines 
Integrity Software 
T(63)2 831-3112 


Spain & Portugal 

FAST Iberica 
T (34) 1 754-1212 

Taiwan 

New Solar Systems Group 
T (886) 2 633-5586 
United Kingdom 
Aladdin Knowledge 
Systems UK 
T (44) 1753 622-266 
U.S.A. 

Aladdin Knowledge 
Systems 

T (1) 847 808-0300 
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If you really care for your software 

protect it. 


SMARTKEY THE INTELLIGENT SOFTWARE PROTECTION. 



5 TOP SECURITY makes it impossible to clone 
the key through the use of an ASIC chip. 

5 TRANSPARENCY also allows 
printers or other peripherals to be 
connected to the parallel port, 

, ALGORITHMIC 
INTERROGATION gives a 
higher security level 
compared to 
fixed-answer type 
interrogation devices. 


^IDENTIFICATION 
CODE, personalized 
for each user, is factory 
set on each key. 












PROGRAMMABLE 
SECURITY CODES can be 
user-programmed using the 
supplied utilities. 


INTERNAL MEMORY holding up to 416 
bytes of read-write 
non-volatile memory, 

5 DAISYCHAIN enables up to 20 
SmarteyKey and more to be 
installed on a same 
parallel port. 

ANTIVIRUS 
FUNCTIONS are 
implemented through 
the automatic 
encryption supplied. 

| DATA 
PROTECTION is 
allowed through the 
encryption of data files 
associated with the 
protected applications. 

J COMPLETE 
SOFTWARE is provided 
for manual and shell 
protection from DOS to 
WIN NT and UNIX. 


Eutron 


EUTRON spa Bergamo e-mail info@eutron.com 

Tel. +39-35-697011 Fax +39-35-697092 

Internet http://www,eutronxom 
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VPNs Proliferate 

As standards mature, new virtual private network products 
make it easy to secure traffic on the Internet. 

By Gerhard Kafka and Michael Kafka 



ithin the last two years, the Internet has evolved as 

the most popular network for on line communica 
■HHI turn and information distribution around the globe. 

As the Internet increasingly becomes more reliable, 
corporate network managers are asking whether they can 
remove their traditional X.25- or frame-relay-based data net¬ 
works and switch to the Internet as the corporate network infra¬ 
structure of choice. There are several compelling reasons to do so. 

However, these network 
managers know that the 
Internet’s openness and lack 
of security can be a night¬ 
mare. But the Internet pro¬ 
vides a way to increase their 
companies’ business and ex¬ 
tend customer service over 
so-called Internet virtual pri¬ 
vate networks (I-VPNs) or 
extranets. 

Closer 

to Customers 

“An extranet links together 
various groups in and out¬ 
side an organization,” says 
Tom Kucharby, president of 
Summit Strategies, a mar¬ 
keting and channel-strategy 
consulting firm in Boston, 

Massachusetts. “Because 
companies are including cus¬ 
tomers and suppliers in their 
intranet projects, we think 
extranets will eventually 
make up almost 100 percent 
of the intranet market.” 

I-VPNs run over the Inter¬ 
net and transparently en¬ 
crypt the links between sites. 

They can provide a cost-effective way to connect small branch 
or home offices to a central office, to let partners access a com¬ 
pany’s internal network, and to securely trade and sell products. 
The advantages are obvious: 


• Access is available worldwide via fixed and cellular networks 
as well as over satellite links. 

I-VPNs use encryption technology to establish a tunnel, a secure 
transport channel, between sites. With client software to initi¬ 
ate the tunnel and a tunnel server at a corporate site to terminate 
the tunnel, your Internet service provider (ISP) doesn’t have to 
support tunneling in any way. Both ends of the tunnel can 

exchange IP or even IPX 
packets flowing from, for 
example, a remote site to a 
central-office LAN. 

The tunnel acts as a router 
on top of the Internet pro¬ 
tocol. If the target address of 
a packet points to a secure 
tunnel site, the tunnel server 
picks the appropriate encryp¬ 
tion key, encrypts packets, 
and sends them off the Inter¬ 
net. At the destination, pack¬ 
ets will then be decrypted. 
Encryption keys can be stat¬ 
ically configured (i.e., each 
target tunnel uses its own 
key), dynamically exchanged 
through a public-key algo¬ 
rithm such as Rivest-Shamir- 
Adleman (RSA), or changed 
in regular intervals to further 
enhance security. 

This kind of packet encap¬ 
sulation has another advan¬ 
tage. Using network address 
translation (NAT), a LAN on 
one side of the tunnel can use 
a nonrouteable IP network 
address such as 10.0.0.0 (RFC 
1918) internally. The IP tun¬ 
nel will then translate this network address to a valid address 
for transport over the Internet. This prohibits an external com¬ 
puter from accessing an internal device, simply because every 
Internet router will drop packets with a destination of lO.x.x.x. 


• Low access fees instead of high prices for leased lines. 

• Excellent scalability of access, for example, from one Basic 
Rate Interface (BRI) ISDN line at 64 KBps to 30 ISDN lines at 2 
MBps via a Primary Rate Interface (PRI). 


Stronger Encryption 

However, if you use Internet-routeable addresses internally, 
encryption of just the IP data fields still gives an eavesdropper 
access to IP addresses and port numbers, enough information 
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VPNs Proliferate 


VPN vs. i-vpn 


If you plan to move from a VPN based on leased-llne, frame-relay, or asynchronous transfer 
mode (ATM) networks to an l-VPN, there may be a trade-off in security and reliability. 



Cost 

Security 

Flexibility 

Reliability 

Traditional VPN based 
on leased lines 
(Internet-independent) 

High 

High 

Low 

High 

Internet infrastructure 
secured by firewalls 

Low 

Limited 

High 

Medium 

I-VPN secured by 
firewalls and IP tunnels 

Low 

High 

High 

Medium 


for an attack. That’s why the packet, 
including the IP and TCP header, must be 
wrapped and placed in a new IP packet. 
(This is what tunneling is all about.) Such 
a packet is immune to manipulation if the 
encryption method used is strong enough. 

Secure IP (IPSEC) is emerging as the 
standard used to coordinate encryption 
between two endpoints. It includes both 
Simple Key Management for Internet 
Protocol (SKIP), developed by Sun Mi¬ 
crosystems, and Internet Security Associ- 
ation and Key Management Protocol 
(ISAKMP/Oakley) as optional protocols 
for key management. (For more infor¬ 
mation on tunneling protocols, see “A Vir¬ 
tual Private Affair,” July BYTE.) 

Key length of encryption algorithms is 
an important issue. Products typically 
have 128-bit key lengths in International 
Data Encryption Algorithm (IDEA) and 
RC4 algorithms or 112 bits in triple DES 
encryption schemes. 

Several I-VPN products from European 
and Israeli vendors such as Data Fellows, 
Elvis-I-, Radguard, and Utimaco Safe ware 
have entered the market. Many observers 
expect European companies to start 
building I-VPNs next year, though tradi¬ 
tional VPNs will continue to play an im¬ 
portant role throughout the next five years. 

Software Solutions 

Data Fellows offers a full range of prod¬ 
ucts based on the tunneling protocol SSH. 
“SSH is probably the most widely used 
communications-oriented encryption 
protocol,” says Sakari Pihlava, a product 
manager with Data Fellows. “With our 
SSH implementation, we demonstrated 


that it was possible to develop a robust 
I-VPN product when other companies 
were only debating protocol standards.” 

SSH has been widely embraced as a 
remote log-in protocol in Unix applica¬ 
tions. It includes direct support for 
SOCKS, an authenticated firewall traver¬ 
sal protocol, and uses RSA for host and 
user authentication. 

“With the IPSEC standard coming along 
this year, we will show an IPSEC imple¬ 
mentation of our VPN product this fall,” 
notes Pihlava. He says that the new ver¬ 
sion of its F-Secure VPN product will use 
ISAKMP/Oakley for key management, 
because “this is where the early market 
will be.” However, Pihlava also expects 
early ISAKMP/Oakley implementations in 
different products not to be 100 percent 
compatible and interoperability testing 
between products of different vendors to 
take until early next year. 

F-Secure VPN runs on a dedicated Unix 
server using a 128- or 112-bit encryption 


algorithm and supports Windows, Unix, 
and Mac clients. The software connects 
several LANs in a meshed topology, with 
separate IP tunnels from each VPN router 
to any other. It can also connect through 
a central VPN router in star topology. The 
F-Secure VPN router sits between the 
secure network and a Web server, pro¬ 
viding firewall functionality. According 
to Data Fellows, a Windows NT-server 
version of F-Secure VPN, which will still 
be based on SSH, though, should also be 
available this fall. 

A cheaper solution without a built-in 
firewall is the company’s F-Secure SSH 
server and client software. With only 
one connection to the LAN, the SSH server 
acts as an IP tunnel proxy. It receives only 
encrypted traffic from the standard Inter¬ 
net access router, decrypts the packets, 
and sends them to the local client. You can 
establish secure connections from the 
client to the Internet via the SSH server or 
through the SSH client. continued 


A Virtual Business Park 


W hen secretaries at Sie¬ 
mens Nixdorf, Germany's 
largest computer manufacturer, 
need letterhead for the office, they 
point their Web browser at http:// 
www.Entropolis.de, enter a pass¬ 
word, log on to an office supply 
contractor’s on-line store, and 
order the items they need. The 
completed order links directly to 
the contractor's transaction-pro¬ 
cessing system. The shipment and 
bill follow within 24 hours. 

This is just a simple example of 
how closed user groups and ex¬ 
tranets can improve customer ser¬ 


vice and link business partners 
closer together. Users of the En- 
tropolis virtual business park, set 
up by Advanced Services & Media, 
a subsidiary of Siemens Nixdorf, 
can form virtual common interest 
groups in financially separated 
malls. These malls may be public, 
or they may be accessible only to 
a closed group of users such as a 
trade association. 

Entropolis interfaces directly 
with ordering and logistics sys¬ 
tems from standard business pro¬ 
cess systems such as SAP’s R/3 
or Baan'sTriton. Services include: 


✓ Extranet presence with closed 
economic transactions between 
companies and their suppliers. 

✓ Business-to-business trans¬ 
actions in vertical markets within 
a branch or a group of companies 
that share the same business 
interest. 

✓ Business-to-consumer relation 
management where companies 
can directly offer their products in 
a personalized way. 

The first two types of services 
may sound familiar to users of 


Electronic Data Interchange (EDI) 
systems. However, services such 
as Entropolis or General Electric's 
Trading Process Network (TPN) 
in the U.S. are available to big and 
small vendors across markets. 
While the vendors of products 
typically pay a fee to the service 
provider, the buyers don’t. (The 
cost of putting a company’s prod¬ 
uct catalogs on Entropolis is 
between DM 40,000 and DM 
80,000. In addition, suppliers pay 
about DM 7600 a month to rent 
space on the site.) 

-Valerie Thompson 
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IBM’s Visual Age For Java extends existing server 
apps to the Web without rewriting from scratch. 
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VisualAge 

i '“Java-, 



Life is too short to spend rewriting code. Visual Age for Java is the first enterprise-aware, 

incremental-compile development environment on the planet It extends the ‘write once/run anywhere’ promise of 
Java to include "Don’t rewrite what’s already there’ Instead, you visually program extensions to existing server data, 
transactions or apps — and VisualAge for Java generates the connectivity code to your Java clients. Seeing is believing 
Visit www.software.ibm.com/ad/va j2j, and see why the fastest way to the Web is also the fastest way to the beach. 
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and the stronger 128-bit IDEA algorithm 
for encryption. As for the tunneling and 
package signature, the system uses IPS EC 
tunneling to ensure interoperation with 
other vendors' systems. 

Safeguard VPN uses SKIP or Strong Key 
Management and Authentication Proto¬ 
col (SKAP), developed by Utimaco, for 
authentication and key management, 
SKAP implements the Generic Security 
Services API (GSSAPI) and supports RSA 
authentication via smartcards. 

Easy Setup 

The stateless SKIP may be the best solu¬ 
tion for small organizations, because it is 
easy to set up and doesn't require prior 
communication to establish and exchange 
encryption keys. It communicates keys in 
line with the packets. ISAKMP is better 
suited for large organizations or secure 
communication with business partners, 
because this session-oriented protocol 
allows for the negotiation of encryption 
schemes and thus makes integration of 
new sites easier. Companies who want 
additional authentication via smartcards 
will use SKAP. 

Elvis+, a Russian network software 
developer, licensed its Secure VPN prod¬ 
uct to Sun in May Sun is offering the VPN 
software in international markets as Sun- 
ScreenSKIPE+, 

ElvisT Secure VPN uses SKIP for key 
management, but the company says it will 
eventually support the emerging ISAKMP 
standard as well. The company plans to 
include J MAP I-based (Java Management 
API) management of network objects in 
its product range and deliver the first 
JMAPI- com pliant modules to its software 
early next year. Also, the company says its 
next versions will include support for user 
certificates stored on smartcards and a 
comprehensive development kit. 

F-Secure, Safeguard VPN, and ElvisT 
Secure VPN run the encryption process in 
software. Hard wa re - base d so I u ti ons, o n 
the other hand, offer performance advan¬ 
tages and usually depend less on OSes and 
the secu rity holes that are associated with 
them. Although they often use propri¬ 
etary tunnel ing schemes and are less flex¬ 
ible, they are sometimes considered more 
secure. 

VPN in a Box 

Biodata's BigFire, a firewall packet filter 
and encrypting box, includes a propri¬ 
etary IP tunnel. It provides three network 

wwwbyfe.com 


The F-Secure Commerce server and 
client operate in a similar way but are opti¬ 
mized for use with standard commerce 
Web servers. The server authenticates a 
caller and establishes an encrypted con¬ 
nection between the browser and the Web 
server. 

Which Key is Yours? 

Utimaco's Safeguard VPN includes the 
server software, client agent, and a fire¬ 
wall. The agent software for Windows NT 
is based on Microsoft's Network Driver 
Interface Specification (NDIS) and oper¬ 


ates between the NDIS hardware driver 
and the TCP/IP stack. Because this solu¬ 
tion emulates a standard network API, it 
is transparent to the application. In the 
Unix version of Safeguard VPN, however, 
the agent is parr of the TCP/IP stack. 

Safeguard VPN includes an IP tunnel 
gateway with two LAN ports to include 
non-NDIS stations in encrypted commu¬ 
nications. Developers can also use a Safe¬ 
guard VPN software developer's kit to 
adapt existing applications to the tun¬ 
neling environment. 

Users can choose between 56-bit DES 
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DBTEL is a top manufacturer in 
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R & D and innovative product 
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* • • to all corners of the globe. 
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Advanced Services & Media 
Munich, Germany 
+ 49 89 636 50150 
Fax:+ 49 89 636 50152 
http://www.sni.de/public/media 

Biodata 

Burg Lichtenfels, Germany 
+49 6454 91200 
Fax: +49 64541574 
http://www.biodata.de 

Data Fellows 
Espoo, Finland 
+358 9 478 444 
fax:+358 9 478 445 99 


http://www.datafellows.com 

Elvis+ 

Moscow, Russia 
+7 095 531 2503 
sasha(§>elvis.ru 
http://www.elvis-plus.com/ 

Radguard 

Tel Aviv, Israel 

+972 3 6455444 

fax: +972 3 6480859 

http://www.radguard.com 

Strategic Networks 
Rockland. MA. U.S. 


+ 1 617 912 8300 
fax: +1 617 871 5339 
http://www.snci.com 

Summit Strategies 
Boston. MA. U.S. 

+1 617 266 9050 

fax: +1 617 266 7952 

http://www.summitstrat.com 

Utimaco Safeware 
Obcrursel, Germany 
+49 6171 9170 
fax:+49 6171 917112 
http://www.utimaco.de 
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connections, one to the secure LAN, one 
linking directly to the Internet, and one 
that helps network administrators con¬ 
figure and operate the device. BigFire and 
BabylonNet, a dedicated tunneling server, 
use 112-bit triple DES as encryption algo¬ 
rithms. In addition, BigFire supports NAT 
and single-IP address resolution, which 
allows users to operate their complete 
extranet data transfer under a single-IP 
Internet address. 

Radguard’s NetCryptor, which ex¬ 
tends the company’s Crypto Wall family 
of encryption products, lets you build 
multisite VPN solutions with central man¬ 
agement facilities, a certification author¬ 
ity unit, redundant topologies, and auto¬ 
mated messaging between the stations. 
Because the system includes a packet-fil¬ 
ter firewall, it provides both security for 
the data traffic and protection against 
threat from the Internet. In contrast to 
BigFire, NetCryptor also supports IPSEC 
tunneling. 

All the aforementioned solutions re¬ 
quire software or hardware for both the 
client and the server. If you want your 
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I-VPN to be transparent to the client, your 
ISP must have tunnel-enabled access serv¬ 
ers and perhaps routers. 

Big European ISPs such as EUNET, 
ECRC, and EBONE, for example, have 
already started to roll out security services 
for closed user groups as well as business- 
to-business commerce on the Internet. 
Closed user groups work best if all mem¬ 
bers access one provider’s backbone and 
share a limited amount of network ad¬ 
dresses. This allows the ISP to route and 


filter data reliably and quickly, and avoids 
incompatibilities between the equipment 
of different ISPs. SAP, a big developer of 
enterprise resource-planning software, 
for example, runs its complete service and 
support network in such a closed user- 
group environment. □ 

Gerhard Kafka and Michael Kafka are freelance 
writers who are based in Munich , Germany. You 
can reach them by e-mail at gerhard_kafka 
@compuserve.com. 


IT'S MORE THAN JUST A PLACE TO PARK YOUR DRIVES. 


Now there is a way for you to get everything you need—data protection, increased performance, and a great price. 

DPT introduces the RAIDstation3 kits, cost-effective Ultra and Ultra Wide RAID kits to secure data and increase performance for entry- 
level servers, or workstations running important, storage-hungry and performance-demanding applications like video editing, CAD or electronic 
pre-press. You get all the features normally found in expensive, high-end RAID subsystems, all for as low as $1,249*! Just add your own SCSI 
disk drives and you're ready for RAID . 


You don't need to be a RAID expert to set up your system. With DPTs free RAID installation software. Storage Manager™, simply answer a 
few questions, click on the drives you want included in the disk array, and you're in business. Nothing could be easier! 

Call us today and ask about our one-time-try-it-youll-like-it "Ultimate Deal" on the new RAIDstation3 kit, or ask for the DPT reseller 
nearest you. 
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» PQ Ultra or Ultra Wide SCSI RAID adapter for 
superior performance 

► Hardware RAID 0, 1 and 5 

► 4MB of cache included, with room for up to 64MB of 
hardware cache 

» Hot swap support for failed disk drives - 

- Automatic detection of failed drive 

- Remove failed drive without system interruption 

- Automatic spin-up of new drive 

- Automatic rebuild of the disk array 

► Heavy duty metal cabinet construction 

► Three lockable, hot-swap carriers for 3.5" half-height 
SCSI drives 

► Power and disk activity LEDs 

► Cabinet temperature monitoring 

* Three year warranty 

* Unlimited free technical support 
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Organize your computers 
for easy access 



Ergot roll’s LANscape™ Organizers bring orderly 
equipment access to any network environment. 

Easy Access to Equipment Features such as open- 
backed work centers, Pull-out Tower Shelves, and 
lockable casters provide maximum accessibility to 
your equipment. 

Modular Design. Customize your LANscape. 
Organizer from a comprehensive line of modular 
components. Interchangeable parts allow you to easily 
reconfigure as your needs change. 

Strength and Stability* Modules can hold up to 
2,000kg of hardware. In fact, the 152 and 183cm 
Server Shelves exceed ANSI/BIFMA furniture 
standards by over three times, and are also TUV 
tested and approved. 


Hassle-Free Cable Management Ergotron's patented 
Quik-Touch™ cable management system means no 
wrestling with clumsy covers. One touch will open 
each of the individually hinged sections so you can 
quickly get at the wires you need. 

Long-Term Value. LANscape Organizers have a 
Lifetime Warranty on structural components. 

For a free catalog, call us today at +31 20 696.60.65 
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Engineered for the human factor 

Ergotron Europa 

Eekhott 54. 1112 XH Diemen, The Netherlands 
Tel. +31 20 696.60.65 fax. +31 20 609.04.59 
http://www. e rg otron. com 
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In order to facilitate diversified life in the multi-media, our R&D try 
harder to offer consumer-oriented peripherals of computer & optics including 
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Fast-Forward 
to Fast Ethernet 

Dual-speed Fast Ethernet connects at 10 times the speed of conventional 
Ethernet while maintaining compatibility with legacy networks. 

By Stella Kao 



hub, they share 100-Mbps throughput. But with a switched net¬ 
work environment using eight-port Ethernet switches, each user 
has 10-Mbps throughput, gaining a total data rate of 80 Mbps. 

In addition, “Support for unshielded twisted-pair [UTP] and 
data handling by bus-master mode are crucial to the successful 
deployment of pure 100-Mbps Fast Ethernet,” says Alex Chiou, 
director of the communications product division at Realtek Semi¬ 
conductor. “Otherwise,” he 
adds, “it will likely suck out 
all your CPU power.” 

Cheng-Mau Chiou, mar¬ 
keting director at Accton, 
adds: “The increased use of 
Ethernet switches has de¬ 
terred users from a total mi¬ 
gration to 100-Mbps Fast 
Ethernet architecture.” 


Anticipating 
Future Needs 

So why bother to migrate to 
Fast Ethernet? Surprisingly, 
the overwhelming network 
density that exists today is 
not what’s driving the move. 
Many businesses are moving 
to Fast Ethernet not to meet 
current bandwidth needs, 
but rather in anticipation of 
future requirements. Man¬ 
agers are concerned about 
the escalating bandwidth 
requirements of videocon¬ 
ferencing, video-based train¬ 
ing, and the expected surge 
in peer-to-peer traffic as cor¬ 
porate Intranets grow. 
Although bandwidth re¬ 
quirements have been a motivating factor, cost and ensured com¬ 
patibility with legacy systems are also major considerations. Net¬ 
work managers have clearly opted for solutions that not only 
dramatically boost the data rate of their networks but also pre¬ 
serve the existing Ethernet frame, network design, traffic-man¬ 
agement scheme, and cabling infrastructure. 

The rapid emergence of low-cost combination 10-/100-Mbps 


■ s the demand for increased network bandwidth 
surges, the market for high-speed LAN hardware— 
ranging from network interface cards (NICs) to hubs 
and switches—is now one of the most dynamic in the 
electronics industry. In previous years, higher-bandwidth appli¬ 
cations pushed corporations to seek high-speed networking so¬ 
lutions. As a result, the demand for Fast Ethernet has been on 
the rise. But questions remain 
about Ethernet’s future. 

Last year proved to be a 
hype-only one for Fast Ether¬ 
net as the market generated 
few products. D-Link (Hsin- 
chu, Taiwan), which is one 
of the world’s largest NIC 
manufacturers, estimates 
that its annual sales volume 
will grow to 3 million LAN 
adapters this year, but only 
one-sixth of them will be 
10/100 Fast Ethernet cards. 

“It’s going to take a long time 
for Fast Ethernet to achieve 
the lOBase-T volume,” says 
Fred Chen, product manag¬ 
er at D-Link. 

While network managers 
are taking steps to move to 
Fast Ethernet, they are also 
embracing switch-based to¬ 
pologies. Switch-based Fast 
Ethernet offers an attractive 
solution: It leverages the ex¬ 
isting network infrastructure 
and usually complements 
legacy technologies. By di¬ 
viding a network into small¬ 
er segments, it can provide a 
tremendous boost in overall network performance. 

“As Fast Ethernet switches begin to break the $ 100-per-port 
price point, switched desktop connections start to become a real¬ 
ity,” adds Ching Yang Wang, vice president of marketing and 
product planning at D-Link. 

Fast Ethernet, which handles data at 100 Mbps, is half-duplex 
and shared. Thus, if eight users are connected to a Fast Ethernet 
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NICs, hubs, and switches deserves credit 
for gradually swinging the market toward 
100-Mbps technology. A big advantage 
of dual-speed Fast Ethernet is that it con¬ 
nects at 10 times the speed of conventional 
Ethernet while maintaining compatibil¬ 
ity with existing 10-Mbps networks. 

Although the price gap between Ether¬ 
net and Fast Ethernet products has nar¬ 
rowed considerably, “it’s simply too great 
a stretch to leap up to Fast Ethernet,” ac¬ 
cording to Eric Kuo, an associate vice pres- 
ident at CNet Technology. Considering 
the overall investment required, espe¬ 
cially to renew the cabling infrastructure 
from Category 3 to Category 5 UTP wir¬ 
ing, most will choose to stay with dual¬ 
speed switching devices. 

Dual-Speed 
Fast Ethernet Cards 

To ride the boom, network vendors in Tai¬ 
wan have introduced a wealth of dual¬ 
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speed Fast Ethernet cards and switches 
that support both 10 and 100 Mbps. D- 
Link recently announced the D-LinkOf- 
fice switch, a 10-port Ethernet switching 
device that supports both 10- and 100- 
Mbps workgroups. According to the com¬ 
pany, the device combines switching and 
Fast Ethernet technologies to provide in¬ 
creased bandwidth for data-intensive net¬ 
work applications. 

Meanwhile, Accton’s Fast SwitcHub- 
8s eight-port switching hub offers the 
greatest versatility for network configu¬ 
rations. Each port of the Fast SwitcHub- 
8s can be operated in either half- or full- 
duplex mode, achieving an aggregate 
bandwidth as high as 800 Mbps—80 times 
the bandwidth of a shared Ethernet net¬ 
work. With the Fast SwitcHub-8s, net¬ 
work administrators can upgrade work¬ 
groups to higher performance. 

The PowerSwitch SH-1080 from CNet 
is a switching hub that has six lOBase-T 


ports and two 100Base-TX ports. The hub 
provides a separate network segment on 
each port, greatly reducing collisions and 
increasing network speed. The device also 
provides SNMP support. 

Intel Lowers Prices 

In an attempt to speed the adoption of 
the Fast Ethernet technology, Intel says 
it’s seeking to remove price as a barrier 
to buying 10-/100-Mbps NICs. In Febru¬ 
ary, the company dropped the prices of 
its 10-/100-Mbps LAN adapters from $ 140 
to as low as $70—about the price level of 
10-Mbps-only cards. 

M With Intel’s aggressive pricing action, 
it now makes sense for software devel¬ 
oper to introduce applications specifical¬ 
ly designed for Fast Ethernet networks,” 
responds Realtek’s Chiou. 

In addition to increased market share, 
another motivation behind Intel’s move 
is to push up sales of its high-power CPUs 


Single-Chip Solutions 


T o cope with Intel’s game plan to lower prices and expand its pres¬ 
ence in the Fast Ethernet market, many networking 1C suppliers 
have been scrambling to introduce competing products that will en¬ 
able hardware vendors to reduce their costs. 

The chip makers’ efforts started late last year, when AMD, Galileo 
Technology, and Texas Instruments unveiled a new generation of Fast 
Ethernet ICs. These chips promise to 
keep the price pressure on Intel by reduc¬ 
ing chip count and speeding switch de¬ 
signs to market. 

In an effort to cut the cost of entry-lev¬ 
el. shared-media Fast Ethernet hubs, 

AMD has rolled out a single-chip, four- 
port repeater. The new Am79C730 in¬ 
tegrated solution will enable hardware 
manufacturers to build an eight-port, 

10OBase-TX hub with just two chips. 

With this move, AMD. long a key play¬ 
er in the Ethernet 1C industry, has suc¬ 
cessfully closed what was already a 
narrow gap between Fast Ethernet 
hub-port costs and 10-Mbps Ethernet 
switch-port costs. 

Another contributor to the escalating 
price war. Galileo, has brought out its 
GT-48002 switched Fast Ethernet con¬ 
troller, which combines in a single device two full-duplex 100-Mbps 
Fast Ethernet controllers, a full-speed switching engine, a memory con¬ 
troller, and hardware network-management support. 

Based on the company's ThunderSwitch scalable switching ar¬ 
chitecture, Texas Instruments’ new TNETX3150 “switch-on-a-chip" 
integrates all the key components used in 10/100 Ethernet switch 
design onto a single 1C, including a high-performance, 3.2-Gbps data- 
throughput engine, 12 10Base-T media access controllers (MACs), 


and three 10/1 OOBase-T MACs. Several Taiwanese companies, includ¬ 
ing Acer Netxus, a network start-up and a member of the Acer Group, 
have backed this new design. 

U.S.-based companies are not alone in noticing network vendors’ 
growing appetite for highly integrated Ethernet chips. Macronix In¬ 
ternational, Realtek Semiconductor, and Winbond Electronics all 
currently have future-generation mod¬ 
els on the drawing board. 

Realtek Semiconductor, an 1C mak¬ 
er, has introduced a single-chip Fast 
Ethernet controller, the RTL8139. which 
operates at 10 or 100 Mbps. The com¬ 
pany says that the RTL8139 is the first in 
a series of single-chip products. The sin¬ 
gle-chip switching engine integrates the 
MAC specification, physical chips, and 
a transceiver into silicon. Mass produc¬ 
tion will begin in October. 

Meanwhile, Macronix is set to an¬ 
nounce a family of two-chip 10OBase-TX 
chips in the second half of this year. The 
company, which has set its sights on be¬ 
coming the largest network 1C supplier 
in Taiwan within the next year, is devel¬ 
oping an all-Gigabit-Ethernet switch con¬ 
troller and a number of 100-Mbps switch¬ 
ing hub ICs, all of which are scheduled to be launched in 1998. 

The coming crop of highly integrated Ethernet ICs still must clear 
several technology hurdles. Ching Yang Wang, vice president of mar¬ 
keting and product planning at D-Link, says that it is not viable to inte¬ 
grate digital ICs with analog ones without sacrificing performance. 
Moreover, due to limits imposed by standard IC-fabrication process¬ 
es, the yield rate is very low. “We found that it is not really more cost- 
effective to use a single-chip device-notforthe near future,” he explains. 



Realtek Semiconductor integrates Fast 
Ethernet onto a single chip. 
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MITAC 5027 Has All The Bells & 
Whistles. And That’s For Sure! 



Not only is the system’s unique 
battery design, lull-sized key¬ 
board, port replicator and 
14.2" high-resolution LCD 
in a class of their own, this 
sleekly contoured machine 
also offers the best CPU 
performance on the note 
platform, ideal for today’s 
executive. Supporting Intel® MMX™ 
microprocessor speeds of up to 
233MHz,as well as up to 128MB of 
DRAM, a high-speed CD-ROM drive, 
IrDA and other speed-charged specs 
plus 3D surround sound, the system 
lets the user zap through multimedia 


‘ The Inlei Inside Logo and Panllum are registered trademarks and 
MMX is a trademark of Intel Corporation 
' Soecilktations are subject to change without notice. 
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applications like never before. What’s more, its multipur¬ 
pose bay and second battery provide top modularity and 
operating longevity. 

To put it simply, MITAC 5027 is the top portable system 
every professional would love to have. What about you? 

Check out this award-winning notebook at a MITAC 
office or associate near you. Alternatively, call, fax or e- 
mail us today and find out for yourself why BYTE 
named this dapper machine the coolest notebook at 
Computex, the world's third largest computer exposi¬ 
tion. 


COMDEX' Fall '97 

November 17-21,1997 

Las Vegas Convention Center 

Visit MITAC at H«II S-2, L2435 


AMPX. 
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Fast-Forward to Fast Ethernet 


and chip sets. Because bigger pipes need 
more processing power to fill them, the 
price cut should ultimately benefit Intel’s 
primary microprocessor business, many 
network vendors say. Unwilling to see 
their market share drop, NIC leaders such 
as 3Com and Cisco are now forced to dra¬ 
matically cut their prices to match Intel’s. 

Falling prices for Fast Ethernet are also 
evident in switches and hubs. Early this 
year, NIC leaders reduced prices for Fast 
Ethernet hubs to as little as $65 per port, 
putting them in head-to-head competi¬ 
tion with 10-Mbps Ethernet switches, 
which cost $70 per port. In addition, some 
vendors claim to have broken the $100- 
per-port barrier for 10/100 Fast Ethernet 
switches. 

Accton is expected to make a splash this 
month with the announcement of a new 
line of low-cost switch devices based on 
TI’s ThunderSwitch single-chip control¬ 
ler. Moreover, Accton says that its new 
24-port 10-Mbps switch, which should be 
available in the second half of this year, 
will lower the per-port price to less than 
$50—the lowest in the world, the com¬ 
pany claims. 


Gigabit Ethernet 
on the Desktop 

As newcomers continue to flood the mar¬ 
ket with prestandard gigabit-speed Ether¬ 
net networking hardware, the Gigabit 
Ethernet technology is expected to be the 
next-generation pipe for connecting PCs 
and servers over a local network. 

Targeted at backbone environments for 
switched Ethernet segments. Gigabit 
Ethernet is designed to move data across 
a network at 1000 Mbps using conven¬ 
tional Ethernet frames. As a logical up¬ 
grade path for bandwidth-hungry ap¬ 
plications, such as imaging, animation, 
MPEG, Internet/intranet, videoconfer¬ 
encing, and CAD/CAM, the Gigabit Ether¬ 
net proposal builds on the established 
capabilities inherent in 100-Mbps Fast 
Ethernet and Fibre Channel technologies. 

In an attempt to gain recognition with 
potential customers and possible suitors, 
start-up companies that focus on this 
emerging market have debuted various 
Gigabit Ethernet gear. Bur sales volumes 
thus far have been low. 

One obstacle to the acceptance of this 
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ultrahigh-speed technology is the lack of 
a finalized standard. But the Gigabit Ether¬ 
net Alliance, a group originally made up 
of 104 vendors developing open and inter¬ 
operable Gigabit Ethernet solutions, has 
grown to hundreds of members. Plans are 
proceeding toward an official IEEE 803.2z 
standard in the first quarter of 1998. 

This standard builds on traditional 
Ethernet functionality. Most important, 
it will allow backward compatibility with 
lOBase-T and 100Base-T technologies. 

“The best thing about Gigabit-speed 
Ethernet is that network managers don’t 
lose any of their installed equipment or 
their investment in training,” says Chi- 
Houn Ma, design manager at Macronix 
International. Since the physical layer is 
borrowed from Fibre Channel, manufac¬ 
turers are expected to develop products 
that offer simple Gigabit Ethernet full- 
duplex uplinks, implemented as PCI cards 
in servers or switches. 

CAD/CAM designers and engineers are 
early adopters of this technology. But this 
situation will slowly change. “Eventually, 
Gigabit Ethernet will become a reality to 
compete on the desktop, but you’re look¬ 
ing out three years,” Ma notes. In the ini¬ 
tial deployment process. Gigabit Ether¬ 
net will likely act as a speedy backbone 
solution, where it will function as the pre- 
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ferred link between switches that connect 
to lower-speed Ethernet components. 

D-Link\s Wang adds: “You’re going to 
see ATM and Gigabit Ethernet in WANs; 
that’s where the technology is going to be 
applied first.” □ 


Stella Kao is a BYTE contributing editor in 
Taipei. You can reach her by sending e-mail to 

meou@email.gcn.net.tw. 
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Speak Naturally 

Speech recognition technology is becoming independent 
of speakers and languages. 

By Tania Hershman 


achine recognition of continuous, real-world speech 
has been one of the most complex challenges faced 
by linguists and software developers. However, sev¬ 
eral new packages coming to market this year, from 
companies such as Dragon Systems, IBM, Lcrnout 6c Hauspie, 
and Philips, can deal with normal speech, recognizing up to 200 
words per minute. “Speaking speed is no longer an issue. How 
fast can you think?” says Melvyn Hunt, managing director of 
Dragon Systems U.K. 

There will never be an 
exact match between two 
spoken words. Even one per- 
son doesn’t say the same 
word in the same way twice. 

Speed, emphasis, and length 
of the pronunciation all vary 
depending on context but 
also on the speaker’s emo¬ 
tional situation, making 
speech recognition a com¬ 
plicated task for developers. 

Continuous speech dicta¬ 
tion software has been avail¬ 
able for the last 18 months 
but has been limited to 
around 25,000 words and 
profession-specific vocabu¬ 
laries, such as for radiologists 
(e.g., IBM’s MedSpeak). 

Now continuous systems 
such as Dragon’s Natu- 
rallySpeaking are starting to 
replace existing systems that 
usually work only with dis¬ 
crete speech punctuated 
with pauses or that are lim¬ 
ited in vocabulary. 

Simply put, these new sys¬ 
tems do the same as humans 
do, albeit primitively. They separate speech into words or 
phonemes (the basic building blocks of speech), compare the 
acoustic patterns of the speech with the patterns stored in a data¬ 
base, and find the most likely word. 

General-purpose dictation software such as Dragon Dictate, 
IBM VoiceType, and Kurzweil AI Voice typically come with up to 
60,000-word vocabularies and the ability to add new words. 
However, they cannot cope with input at natural talking speeds 
(limited to about 100 words per minute), and they require the 


user to punctuate sentences with short pauses. They usually 
“understand” straight out of the box, although they work bet¬ 
ter when given the chance to adapt to a regular user's speech pat¬ 
terns and learn frequently used words. 

Today’s dictation software, when adapted to a user’s speak¬ 
ing characteristics and optimized for certain contexts, achieves 
around 95 percent accuracy. However, the ultimate aim is for 
all systems to be speaker-independent and multilingual. 

Dragon’s new Naturally- 
Speaking, one of the first 
general-purpose continuous 
speech dictation packages, is 
an example of software that 
heralds the next generation 
in computer dictation. 
Although the first version 
doesn’t allow the speaker to 
dictate into other applica¬ 
tions, you can paste recog¬ 
nized text into other soft¬ 
ware. Also, it does not 
include the command-and- 
control features that come 
with some discrete dictation 
packages for vocally navi¬ 
gating around the computer, 
opening and closing applica¬ 
tions, and even surfing the 
Net hands-free. 

Processing natural speech 
eats up a lot of computing 
power, and this is one reason 
why it has taken until now 
for viable commercial prod¬ 
ucts to hit the shelves. 
“When our first system was 
developed in 1993, the pro¬ 
cessor power of a PC was not 
sufficient to run natural con¬ 
tinuous speech recognition,” says Ralph Preclik, communica¬ 
tions director of Philips Speech Processing. “We had to develop 
a dedicated accelerator board at that time.” 

With the introduction of Pentium Pro and MMX technology, 
speech recognition applications are now running straight from 
the CPU without a dedicated DSP to perform the signal-process¬ 
ing analysis. According to Preclik, the bottlenecks in speech 
recognition are now related to other factors; for example, the 
insufficient display speed of word processing applications. 

continued 
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Speak Naturally 


Most new (and also many earlier) 
speech recognition applications not only 
require high computing power but also a 
minimum of 32 MB of RAM. However, in 
an embedded-system environment such 
as a mobi le phone, algorithms have to get 
along with much reduced system re¬ 
sources and perform one- or two-word 
recognition at best. 

Speech recognition algorithms that 
identify your utterances as a sequence of 
whole words are usually very fast. But 
they require more training and greater 
processing power. Therefore, they apply 
very weLl to small-vocabulary applications 
such as command/control or hands-free 
phone dialing. 

On the other hand, algorithms that rec¬ 
ognize phonemes, the basic building 
blocks of spoken language, are usually 


more compact and flexible. Phoneme- 
based algorithms allow for the addition 
of new words to a vocabulary by identi¬ 
fying and combining existing phonemes, 
(Most languages have between 30 and 60 
phonemes, so the number of combina¬ 
tions is huge but manageable.) 

An automated directory-inquiry sys¬ 
tem, which can retrieve, for example, a 
name without linguistic context, is a typ¬ 
ical application of phoneme-based algo¬ 
rithms. Phonetic Systems* Phonetic Data¬ 
base Server, for example, uses such 
algorithms for speech recognition and 
rapid searching of very large databases, it 
can currently handle databases contain¬ 
ing 100,000 names, but the company aims 
to have search capabilities of one million 
entries by the middle of next year. 

Both types of algorithms reinterpret the 


signal phonetically and match it with its 
database of acoustic samples by allotting 
probability scores to possible word 
matches. Hidden Markov Modeling, 
based on a two-stage probabilistic pro¬ 
cess, is currently the most popular statis¬ 
tical modeling technique used for allot¬ 
ting such scores. Alternative models that 
use neural networks do not perform as 
well as Hidden Markov Models (HMMs). 
Says Philips* Ralph Preclik, “Today neur¬ 
al nets can gain acceptable performance 
only in combination with HMMs.” 

Acoustic matching produces the most 
likely phonemes or words, but this is not 
the end. Words can be spoken in different 
ways, at different speeds, so intelligence 
is needed to make the leap from a combi¬ 
nation of phonemes into actual words or 
sentences. This process is called Unguis- 


The GlobalPhone Project 


T anja Schultz, a German com¬ 
puter scientist, hopes tc break 
down some language barriers 
whenshe finishes her Ph.D at the 
University of Karlsruhe. She 3s 
working on a multilingual speech 
recognition system-called Glo¬ 
bal Phone-that could provide 
access to information regardless 
of the speaker's language. 
Professor Alex Waibel, who leads 
the speech recognition groups at 
Karlsruhe and at Carnegie Mellon 
University in the U.S., supports 
the project. 

"The user will be able to speak 
to the system in his native lan¬ 
guage, and the system will decide 
what language was spoken and 


recognize the input," Schultz says. 
After Global Phone has identified 
the language and recognized a 
user's speech or commands, it 
will be able to turn the content into 
text, then translate it or rephrase 
it as synthesized speech. 

The goal of the project is to 
emerge with a system that recog¬ 
nizes any one of the 12 most 
widespread languages. English, 
French, and German linguistic 
databases are already available. 
In addition, the GlobalPhone team 
has collected high-quality data¬ 
bases of samples in Arabic, 
Chinese, Japanese, Croatian, 
Korean, Portuguese, Russian, 
Spanish, and Turkish. 


For each language, the Global- 
Phone researchers asked about 
100 native speakers to read 20 
minutes of newspaper text. They 
recorded each session digitally 
and characterized the recording 
session for each person by speak¬ 
er characteristics and environ¬ 
mental conditions. 

"The data collection is now 
done, 1 ' says Schultz, The next step 
will be the training of the recogni¬ 
tion engine based on the collect¬ 
ed acoustic samples. 

The GlobalPhone engine uses 
a phoneme-based algorithm, and 
its dictionary contains all known 
words from each language in a 
multilingual phoneme set. “Our 


phonemes are no longer lan¬ 
guage-specific but shared by sev¬ 
eral languages 1 ' explains Schultz. 

When up and running, the 
GlobalPhone engine will produce 
a list of the most pertinent word 
strings separated into different 
languages. A scoring procedure 
will then reduce the number of 
best words and result in a best¬ 
matching word string, Schultz 
expects to have a running version 
with this functionality next spring. 

The number of potential appli¬ 
cations is huge. It includes any 
sorts of multilingual information 
and ordering systems, automatic 
telephone operators, or transla¬ 
tion services. 


Language-independent Interface 
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Comms • Asynch 

CommTods/DLL £215 

Greenleaf CommLib 5,2 (DLL) £235 
Sax Comm Objects Pro £345 

Internet 

Distinct Visual Internet Toolkit 
dsSocket OCX 1.6 
Sax Webster OCX (32-bit) 


SocketTools 


£242 

£70 

£110 

£175 


Database 

Classic Data Control for Btrieve £ 175 
CodeBase 6 2 (Unlimited-Client) £295 
Crystal Reports Pro 5.0 
Report FX Enterprise 
Report FX/Chart FX Bundle 

Graphics • Charting 
Olectra Chart £247 

Chart FX Enterprise 3 0( 16&32) £247 
First Impression OCX 2.1 
Graphics Server 5.0 

Graphics • Sundries 
Accusoft Redlining OCX32 
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£240 
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£204 
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£999 
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Fastgraph for Windows £189 

FXPic 4.0 £196 

GeoPoint £204 

ImageGear Std ActiveX 6.0 £ 1250 

ImageMan ActiveX Suite 5.0 £322 

InterAct £275 

LEADTOOLS ActiveX 16/32 Pro £375 
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VectorFX 
Victor Image Proc for Win32 

Grid Controls 

Data Widgets 2 0 


£99 


Data Table Pro 3 1 (16 & 32-bit) £265 

Formula One OCX 4.0 £204 

Spread 2.5 £220 

True DBGrid £195 

Multi-Function 

Designer Widgets 2.0 £99 

VideoSoft VSView/OCX £ 119 

Multi-Media 

FXTools Professional 4.0 £240 

Light Lib Multimedia PRO £335 

Light Lib Multimedia Standard £ 185 


Sundry Controls 

Calendar Widgets £99 

Input Pro £110 

Schedule/OCX £177 

Sentry Spell-Checker Engine £235 
StorageToois 1.0 £92 

Tab Pro 2 £99 

TList Pro OCX £174 

VersionStamper 5 0 £106 

VisualSpeller OCX 2.0 £102 

VideoSoft VS-OCX £87 

VideoSoft VSFlex/OCX £119 

Text Editor Controls 
ALLText HT/Pro OCX £305 

HighEdit Pro £399 

TX Text-Control Collection OCX £195 
VisualWriter Pro OCX 3.0 £204 
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Visual Basic Prof 5.0 

£378 

Visual Basic Enterprise 5.0 

£918 

Visual C++ 5.0 Enterprise 

£919 

Visual C++ 5.0 Professional 

£377 

Visual C++ 5.0 Learning Edition £72 

Visual Studio 97 Professional 

£765 

Visual Studio 97 Enterprise 

£1125 

C * + Builder Standard 

£67 

C++Builder Professional 

£389 

Delphi 3 Standard 

£81 

Delphi 3 Professional 

£382 
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Delphi 3 Standard 

£81 

Delphi 3 Professional 

£382 

Delphi 3 Client/Server 

E1337 

Apollon (Delphi 32 & 16) 

£245 

Artemis (Delphi 32 & 16) 

£225 

Async Pro 2.02 for Delphi 

£110 

Borland F*AD Pack for Delphi 

£125 

Charting Tools for Win - Delphi 

£164 

Component Create 

£162 

Developer's Suite NetWare 5.0 

£351 

DialogPROS 

£210 

Eschalon Power Controls 2.0 

£135 

Helping Hand 3.0 

£104 

FtyperTERP/Pro 

£320 

ImageLib Win32&Wm16 

£109 

InfoPower 3.0 

£159 
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£685 

KingCalendar Pro 

£84 
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£295 

Mobius Draw Kit 

£99 

Mobius FastSprites 

£105 

OCX Expert 

£195 

Orpheus 2.1 (32 & 16-bit) 

£110 

Pumpkin Project Manager 2,0 

£86 

Real-Time Graphics Tools 

£300 

SysTools 

£98 
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£125 
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£164 
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Comms 

COMM-DRV/LIB 16.1 
Fax C++ SDK for Win 16/95 
Greenloaf CommLib 5.2 

Compression 

Crusher! Win 16-bit w/Source 
Greenleaf ArchiveLib 2.1 
PKWare Data Comp Lib Win32 £225 

Database 

CodeBase 6 2 £295 
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ProtoGen+ Pro £345 
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Visual SQL £958 

Graphics - Charting 
Charting Tools for Win £164 
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Graphics Server 5.0 £235 

Olectra Chart £247 
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Graphics - Images 
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LEADTOOLS Win32 Pro £690 

Graphics & GUI 
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WinWidgets++ 
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£242 
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£399 

Parts for Java 
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Visual Cate Pro 
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I VisualAge for Java Enterprise £1265 1 

M BASIC LANGUAGE | 

PowerBASlC DLL Compiler 

£106 

XBasic Pro (Win32) 

£493 

VisualAge for Basic 

£80 


We also sell a wide range ot add-ons for 
Visual Basic 3. 

3d Graphics Tools 5 VB4 (32bit) £134 
ActiveThreed £99 

Applet Designer Standard £137 
ClassAction (VB4) £105 

ClassAssist £175 

Crescent Internet ToolPak 3 01 £132 

Designer Widgets 2.0 £99 

ERwin/Desktop for VB4 £395 

FailSafe Pro £259 

Helping Hand 3.0 £104 

Into Code (VB4) £55 

List Pro £135 

Olectra Chart £247 

OLETools £149 

PDQComm 3.21 £120 

Developer's Suite NetWare 5 0 £351 

List & Labels for VB3/4 4.0 £295 

PowerPak Enterprise tor VB4 £505 
PowerPak Professional for VB4 £489 
QuickPak VB/J++ £150 

QuickPak (Professional for VB4 £ 150 
Spyworks Pro Subscription 5.0 £187 

Stamina 

VB AppFramowork 
VB Assist 5 
VB Compress Pro 4 0 


£141 
£132 
£130 
£77 

VB Language Manager Pro 3.0 £115 
VBToots 

Visual Expert Developer 


£99 

£250 


C++ COMPILERS 


Borland C++ 5.0 £242 

Borland C++ Dev 5.0 £333 

Borland C++ Dev + Design 5.0 £585 

C++Builder Standard £67 

C++Builder Professional £389 

C++Builder Client/Server £1267 
Leam to Program w/C++Bullder £39 
Power++ Developer 2.0 £308 

Power++ Enterprise £1233 

Power++ Professional £617 

Salford C/C++ Dev Bundle £295 

Symantec C++ 7 5 £75 

VB Developer's Suite £389 

Visual C+ + 5.0 Enterprise £919 

Visual C++ 5.0 Professional £383 

Visual C++ 5.0 Learning Edition £70 
Visual Studio 97 Professional £765 

Visual Studio 97 Enterprise £ 1125 

VisualAge for C++ 3.5 £309 

Watcom C/C++11.0 £206 



SMALLTALK 

IBM Smalltalk for Win 
VisualAge for Smalltalk 


■■ 

£515 I 
CALL 


News & Views 


JBUILDER 

Borland's RAD Java Tool Is Here! 
Borland's long-awaited JBuitder is finally 
here, with full JDK 1.1 and Beans 
support 

■ BeansExpress s Ihe fast way to 
create Beans - just point and click! 

■ RAD Workbench with visual 
component palette, browser, project 
manager, visual designers, two-way 
tools, editor, debugger and lightning- 
fast compiler 

JBuildor Professional adds all that you 
need to create robust database 
applications, including 

» Java Beans Component Library 

includes over 100 Beans including 
grid & other database components 
with full source code 

■ Local InterBase fur off-line SQL 
development 

Check our web site for full details 

VISUALAGE FOR JAVA 

The Best Visual Designer on the Planet? 
IBM’s VisualAge for Java goes head-to- 
head with JBuilder. with full Beans 
support and IBM's award-winning visual 
programming paradigm 

■ Visual Composition Editor builds 
applets, apps & beans visually from 
beans on Ihe palette 

■ Incremental Compiler lets you 
modify code while debugging it 

■ Repository-Based IDE stores 
projects as classes & methods 
keeping track of all source code 
changes automatically 

■ Enterprise Edition adds built-m team 
management support and automatic 
beans generation for connections 
between Java clients. SQL databases 
& transactions 

WISE INSTALLATION 
SYSTEM ENTERPRISE 
EDITION 

Installer With Unique Features 
The Wise Installation System includes all 
the features you would expect from an 
installation program, and the Enterprise 
adds the following unusual features 
SmartPatch creates installations that will 
upgrade previous versions of software or 
datafiles without having to ship an entire 
new copy 

WebDeploy allows for true Internet 
installations of your software using a 
90KB executable that downloads the 
required files v»a WinSock 
SetupCapture creates customisable 
installations from existing ones 

HACKSAW 

The Ultimate WehMastor's Utility 
Hacksaw is a very useful command-line 
looi for Web administrators- It can 
retrieve files & headers from HTTP 
servers; send email to SMTP servers, 
check, retrieve & delete email from POP3 
servers; and has many very powerful 
functions for dealing with FTP servers. It 
can bo used interactively or activated by 
a scheduler program This product is 
must for any serious professional Web 
Master. Don’t take our word fot it - 
download it from our web site before you 
register it. £20 + VAT 


1 VISUAL BASIC 5 S 

Don’t forget that Visual Studio 97 
includes the equivalent edition ot 
Visual Basic 5 as well as Visual C++, 
Visual J-h-, Visual FoxPro 
& Visual InterDev 
- better value for many developers, 
especially the Enterprise 
Visual Basic Enterprise 5.0 £918 

Visual Basic Professional 5.0 £378 

Visual Basic learning 5 0 £70 

Visual Studio 97 Enterprise £1125 

Visual Studio 97 Professional £765 


0897/cs 
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International 


Speak Naturally 


The Ultimate User Interface 


S tar Trek had it right: 

Speech is the best user 
interface. We're starting to 
see innovative applications 
that use speech to turn on 
and off the lights in your 
house, for example, or to tie 
all your inboxes together and 
give you access to their con¬ 
tents from a remote phone, or 
to replace touch-tone phone 
commands and menus. 

Registry Magic Virtual 
Operator, from Registry 
Magic, is a new office auto¬ 
mation tool that can answer 
and direct calls without an 
operator. A bank can pro¬ 
gram it to check a cus¬ 
tomer's balance after it 
matches a verbal password 
to their stored voiceprint. 

Keyware Technologies re¬ 
cently released a software 


development kit that will 
allow system integrators and 
value-added developers to 
create software verification 
applications based on Voice- 
Guardian software technol¬ 
ogy. The SDK provides an 
API for voice verification us¬ 
ing a dynamic link library, 
ActiveX control, or Windows 
NT service. This API can be 
used to construct secure 
stand-alone or client/server 
applications. It also includes 
sample programs for a voice- 
secured Web site. 

The company also sells an 
application that combines 
both facial and voice verifi¬ 
cation technologies in a sin¬ 
gle integrated security sys¬ 
tem. Called Keyware S 2 
Security Server, the system 
matches facial and vocal 


input against a centrally 
stored user profile. In highly 
sensitive or classified areas, a 
special input station could 
prompt a user for a password 
while capturing a facial image 
and asking that the user 
speak an ID into a micro¬ 
phone. 

And on the home front, 
you can now control almost 
every appliance in your 
house from anywhere in the 
world. A program called 
HAL2000, from Home Auto¬ 
mated Living, provides inter¬ 
active control of your domes¬ 
tic domain through continu¬ 
ous speech recognition 
technology. You just speak 
naturally to your appliances. 
Household appliances are 
controlled using X-10, RF, or 
infrared devices. 


tic matching. The speech engine then 
emerges with what it considers to be the 
most likely word that was spoken. 

Multiple Languages 

The Holy Grail of computer linguists is a 
language-independent, speaker-inde¬ 
pendent, continuous speech recognition 
interface. Lernout 6c Hauspic’s Language 
Factory, a software development kit 
(SDK), helps developers move closer to 
this paradigm. This suite of multilingual, 
speaker-independent technologies— 
which includes components for auto¬ 
matic speech recognition, text-to-speech 
conversion, translation, and digital 
speech compression—is tailored to small 
and medium vocabularies. It has already 
been implemented in a variety of areas, 
such as language-learning software, voice 
verification systems, and car navigation. 

Lernout 6c Hauspie’sSDK probably has 
the widest range of supported languages. 
Its products are available in U.S. English, 
U.K. English, French, German, Italian, 
Cantonese, Dutch, Korean, Malay, and 
Spanish. Japanese, Mandarin, Por¬ 
tuguese, and Russian versions are cur¬ 
rently under development. 

Building a speech recognition engine 
in multiple languages requires a lot of 
resources because you need to collect a 
large database of speech samples first, 
including all accents, dialects, and the 
unique sounds in that language. “This is 
quite a lengthy process, not least because 
you must have recordings of several hun¬ 
dred speakers to be able to produce a good 


model,” says Richard Winski, manager of 
language resources and technology at 
Vocalis Group. “With access to a suitable 
database, however, you can normally add 
a new language in a few weeks.” 

Each new language presents a unique 
challenge. “You have to devote a lot of 
resources to the peculiarities of each lan¬ 
guage,” says Hunt of Dragon Systems U.K. 
English, for example, is difficult to syn¬ 


thesize because pronunciation is not 
always obvious from the way a word is 
spelled. French, on the other hand, is 
more difficult to recognize. The French 
verb appeller (to call), for example, can be 
spelled 12 different ways yet pronounced 
identically. In German, compound words 
are difficult to deal with, and the various 
Chinese dialects differ largely in tone, 
which isn’t an issue in European lan¬ 
guages. A case in point is the Chinese 
word ma, which can have five different 
meanings, depending on intonation. 

One of the first companies to rise to the 
Chinese language challenge was Motoro¬ 
la’s Lexicus division. Discrete speech 
recognition software has been very diffi¬ 
cult for Chinese because word boundaries 
are sometimes ambiguous. As a result, 
speedy recognition in Chinese wasn’t pos¬ 
sible until continuous systems worked 
well enough. Motorola’s Chinese con¬ 
tinuous speech recognition engine, 
released late last year, can now recognize 
over 10,000 spoken words running on a 
standard PC. That’s good news for the 20 
percent of the world’s population that 
speaks Chinese. □ 

Tania Hershman is a freelance writer based in 
Jerusalem. You can contact her by sending e- 
rnailto t_hersh@netvision.net.il. 


WHERE TO FIND 


Dragon Systems 

Kurzweil Al 

Phonetic Systems 

Bishops Clccvc, Cheltenham, U.K. 

Waltham. MA. U.S. 

Petach Tikva, Israel 

+44-1242-678-575 

+1-617-893-5151 

+972-3-921-0905 

fax:+44-1242-678-301 

fax:+1-617-893-6525 

fax:+972-3-921-0966 

info@dragonsys.com 

lnfo@kurzweil.com 

jerry_p@phonetic.co.il 

http://www.dragonsys.com 

http://www.kurzweil.com 

Registry Magic 

Boca Raton, FL, U.S. 

GlobalPhone Project 

Lernout & Hauspie 

Karlsruhe, Germany 

leper, Belgium 

+1-561-367-0408 

+49-721-608-4735 

+32-57-228-888 

fax:+1-561-367-0608 

tanja@ira.uka.de 

fax: +32-57-208-489 

Vocalis Group 

Cambridge, U.K. 
+44-1223-846177 

http://wcrner.ira.uka.de/~tanja 

Home Automated Living 

salcs@lhs.bc 

http://www.lhs.com 

Burtonsville, MD, U.S. 

Motorola Lexicus Division 

fax:+44-1223-846178 

+1-301-879-2305 

Palo Alto, CA. U.S. 

enquiries@vocalis.com 

fax:+1-301-384-8275 

info@AutomatedLiving.com 

http://wwwAutomatedUving.com 

Keyware Technologies 

Brussels, Belgium 
+32-0-2-721-4574 
fax:+32-0-2-721-5015 
http://www.keyware.be 

+1-650-494-0800 

fax:+1-650-494-1141 

danab@lexicus.mot.com 

http://www.mot.com/MIMS/ 

lexicus 

Philips Speech Processing 
Vienna, Austria 

http://www.speech.bc.philips.com 

http ://w ww/vocalis.com 
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A low-cost, high-capacity tape drive, and 
an easier way to navigate between Web sites. 



Eagle DM-i Exabyte Corp. 

around $500 Utrecht, The Netherlands 


+31 30 245 8800 

Enter 1014 fax: +31 30 258 1582 

on Inquiry Card. 


A Tape Drive for MPEG-2 Streams 

E xabyte’s Eagle DM-1 tape drive is a low-cost, high-capacity 
storage solution for stand-alone PCs as well as networked 
servers. Because it can record high-speed sources with variable 
data rates such as MPEG-2 video streams, you may eventually 
see it attaching to digital set-top boxes and Internet TVs as well. 
Another interesting application may be a PC video board con¬ 
verting TV signals into MPEG-1 and the Eagle DM-1 storing the 
data stream-in real time. 

The system is brand new. Expect to see the first available sys¬ 
tems early next year on the shelves of your local computer dealer. 

Its miniature cartridges can store up to 26 G B at a data trans¬ 
fer rate of up to 4 MBps (for compressed data). This outstand¬ 
ing performance matches the requirements of video servers, 
and the price of around $500 puts it within reach of consumers, 
who can use the tape drive for backing up hard drives and also 
for recording up to 7 hours of digital video. The device connects 
to a PC via SCSI-2, but it will eventually support USB and Fire¬ 
Wire interfaces. 

The Eagle DM-1 's magnetic head reads and writes eight par¬ 
allel tracks simultaneously and has 24 vertical positions, so there 
are 192 tracks on the 8-mm tape. Positioning of the heads there¬ 
fore has to be accurate to within a few micrometers. 

The core of this multipurpose recording engine called DigaMax 
was developed by Philips. It uses a file system so that a standard 
PC can access it as just another drive. The file-system drivers for 
Windows 95 and NT allow a local hard drive to work as a cache for 
the tape, delivering excellent random-access times for on-line stor¬ 
age of, for example, Web pages containing video and audio streams 
or full-length digital feature films transmitted over satellite or cable. 

-Bob Emmerson 


Monitors 


24-inch Monitor 
for the Mac and PCs 

The miroC2496 uses a 24-inch-wide 
Trinitron tube and a 0.25-0.28-mm 
tension mask to display at a reso¬ 
lution of up to 1920 by 1200 pix¬ 
els at 75 Hz. It lets you display two 
A4 pages plus tool palettes on one 
screen. The monitor meetsTCO '92, 
MPR II, and Energy Star require¬ 
ments. It ships with Mac and PC 
toolkits and adapters. 

Price: DM 6000. 
miro, Braunschweig, 

Germany, +49 531 2113 0; 
http://www.miro.de or 
http://www.miro-displays.com. 
Enter 982 on Inquiry Card. 


Storage 


Run Concurrent 
Backups 

With Tape Commander, a tape con- 
troller, you can integrate two sin- 
gle-drivc subsystems into one 
dual-drive backup system. It works 
with 4-mm, 8-mm, and DLT drives 
or auto-loaders, and can read and 



write two formats on both drives. 
The system allows you to create 
two backup copies at once, dou¬ 
ble the capacity of your storage 
system, copy data from one drive 
to the other without server inter¬ 
vention, or run two separate back¬ 
up operations. Tape Commander's 


buffer is upgradable to 64 MB. 
Price: $2000. 

Transitional Technology 
International, Banbury, U.K., 
+44 1295 269000; 
http://wivw. ttech. com. 

Enter 983 on Inquiry Card. 

CD-ROM Server 
Supports NDS 

The DataProvider CD-ROM servers 
for Unix, OS/2, Windows, and Net¬ 
Ware 3.1 now support NDS. Inte¬ 
grated into an Ethernet or Token 
Ring network, the system provides 
simultaneous access to up to 70 
CD-ROMs and also works as a Web 
server for corporate intranets. The 
units are available in tower or 19- 
inch-rack versions. 

Price: Starts at DM 5870. 
dtS Computer, 

Siegen, Germany, 

+492713842 150; 
fax:+49 271 3842 161. 

Enter 984 on Inquiry Card. 


Communication 


ISDN Switches 
for Home Offices 

The Eimeg C23 and C43 disitai ISDN 
switches connect to up to three 
analog devices. In addition, the 
higher-priced C43 features an 
internal So-Bus. Both devices 
come with improved terminal 
software that includes more flex¬ 
ible MSN (Multiple Subscriber 
Numbers) management and auto¬ 
matic line switching. 

Price: C23,DM349; 

C43, DM 599. Eimeg GmbH 
Kommunikationstechnik, 
Peine, Germany, 

+495171 909345; 
http:l/wwiv. elmeg.de. 

Enter 985 on Inquiry Card. 
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Intern at i o n a I 


Software 




DAQ Made Simple 

with DAQ Wizards in 


Free LabVIEW 4.1 
Evaluation Package 

& w. nattns t, eom/mags/labviGw41. htm 


oday, 

of 

are success- 
using LaiMEW, 
world's leading 
instrumentation 
software package, 
data acquis^ 
(DAQ] systems. 
Now, with the new DAQ 
LabVIEW 4.1, 
successful DAQ applications 
are easier than ever From 
the time you open the LabVIEW 
package, you are only a few 
minutes and a few mouse clicks 
away from a custom solution 
designed for you. Whether you 
are looking for a temperature 
monitoring system, a PC-based 
multimeter, oscilloscope, or 
waveform generator, or 
countless other 
applications, LabVIEW 
4,1 has you up and 
running in a fraction of 
the time it takes with other 
software. Discover how the 


U.S. Corporate Headquarters 

Tell (512> 7940100 * fax; (512) 794-8411 
rnfD^nalinsl.uom • www.ra1ins1.com 
Worldfckle netwos* of direct offices and dlstnfctrlors. 

etvwu 1 " 139T MVfr* Hnitwa 

pf tlw* MmfHHUeS 


> 


CT NATIONAL 
INSTRUMENTS 

The Software is the Instrument " 


new DAQ Wizards bring you 
instant success] 


LabVIEW - 

It s Just That Easy 


SOFTWARE 

Communications 


Fax Server Supports 
Unix and NT 

Supporting several Windows NT and 
Unixservers in one network, Com- 
FAX is a fax server with extensive 
gateway functions. It connects to 


SAP's R/3 and R/2, and allows you 
to send and receive faxes or e-mail 
via MAPI-compliant applications. 
ComFAX also provides fax-on- 
demand as well as Internet and 
intranet connectivity. 

Price; DM 1730. 

Com-EM-TeXi Munich t 
Germany , + 49 89 54 75 00; 
http-Jiwimu. com-em-tex. de. 
Enter 999 on Inquiry Card, 



PowerMapper i.o Electrum Multimedia 

€76 Edinburgh, UK. 

+44 131 555 4241 

Enter 1015 http://ww w.electrum. co. u, k. 

on Inquiry Card, 


Find It on the Site Map 

S ite maps are useful navigation assistants that mirror the archi- 
tecture of a Web site graphically and let users find their way 
through a she’s document hierarchy. Unfortunately, site maps are 
not as widely used as you might expect. One reason may be that it 
is still hard for Webmasters to find good mapping tools f although 
some Web development suites include mapping features. 

Electrum Multimedia’s PowerMapper 1,0 focuses on just creat¬ 
ing site maps. And it does it very well, 

PowerMapper includes a Web-crawler engine that analyzes site 
structure by collecting links from each page it visits. It then maps the 
deduced structure into a GIF image containing an HTML document 
that you can view with any browser. With this approach, you don't 
need an additional plug-in to view the map, as in some other tools, 
and you can jump to a document in the map with a mouse-click. 

The tool provides for four mapping styles: a hierarchical tree with 
3-D buttons, a map that represents each page as a thumbnail and 
also helps you check for consistent graphic placement on pages, an 
isometric view that maximizes the number of pages displayed on a 
map, and a text-only table-of-contents version. You can remove indi¬ 
vidual pages and even entire branches of the site, if you think it aids 
visitors' understanding of the site structure, and rename each page 
without editing the original HTML. In addition, PowerMapper detects 
broken links, HTML errors, server errors, and errors in page titles. It 
also pays attention to robot-exclusion standards, 

PowerMapper is a well-designed tool that helps Webmasters build 
easier ways to navigate sites. The only shortcomings: the lack of proxy- 
server functionality that would let you design maps off-line and the 
fact that it maps a Web site’s structure in only three hierarchical lev¬ 
els, a serious restriction in mapping big sites. -Rainer Mauth 
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Smau 

’ 97 - 

Harvest 

_ the 

uture. 


Fresh, inviting and full of promises: the future at Smau is for you to 
harvest. A future where computers, telecommunicatioas and media are 
integrated to help us live and work better. Smau is the largest 
Information and Communications Technology (ICT) exhibition in Italy, 
and the fall’s pre-eminent trade show in Europe in this sector. The place 
where you can sample the bounty of new and exciting technologies. 

On Thursday 2, Saturday 4 and Sunday 5 October, Smau is 
open to everyone. For three days, Smau ‘97 is your chance to gather all 
of digital technology’s latest offerings and solutions. New products, 
exhibits and conferences for you to get a taste of the future. 

On Friday 3 and Monday 6 October, Smau is open to the trade. 
For two days, Smau ‘97 will be reserved exclusively for those in the ICT 
trade in search of new, fresh business opportunities. Fourteen specializ¬ 
ed areas - as well as seminars and workshops - to make professionals and 
business meet. 

At Smau ‘97, the future Ls ripe. Just reap it. 

Smau. Where the future is present. 


Milan Fair, October 2-6,1997,10 am - 7 pm. 



Open days 

eign visitors 
on all five exh ibition days) 

Trade 
days 


Smau: tel +39 (2) 28313.454 - fax +39 (2) 28313.213 - www.smau.it/magellano 



£Hsmau 

International exhibition of information & communications technology 


Syncronia 



















Software 



Electrical Electromechanical CAD Solutions 



The most popular Electric CAD 

Easy to uee, powerful, 
flexible, affordable I 


Fully Automatic function©: 
Wire Numbering. Croe© Table© 
Custom Part List. Cabling List 


—- 

Free ** 
> Demo ^ 


Special Price £f 55G 


Microdata System srl - http://www.microdata.it 
Tel+39-187-988.460 ITALY Fax+39-187-988.322 


Circle 443 on Inquiry Card. 


Set up your own business! 
Join the GTC -world! 

GTC' is one of the leading faxproviders in Germany and 
allows international faxing for everybody at lowest rates. 
GTC" is looking for people around the world who can 
proceed faxes in their own country at local rates. GTC 
provides you with the capability of worldwide faxing at 
lowest rates. Your investment to become an international 
faxprovider in your country is less than 2.000 $ US. 

Please contact us immediately for free information: 

GTC' Telecommunication GmbH faxeins@fax7.gtc.net 
phone: +49-711-23877-0 fax: +49-711-2387715 


Circle 463 on Inquiry Card (RESELLERS: 464). 
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Databases 


Scan Legacy 
Databases on the Web 

Internet DataSpot brings combined 
search facilities to SQL ISAM, ODBC, 
and flat-file databases, thus letting 



visitors to corporate Web sites make 
semantic and fuzzy searches in 
existing databases. The search 
engine retrieves most relevant 
query results and displays them as 
HTML pages. A layout module al¬ 
lows for the design of templates 
and HTML pages. 

Price: $8995 . 

Data Technologies, Tel Aviv, 
Israel, +972 364 71661; 
http:!I www. data spot. com. 

Enter 995 on Inquiry Card. 

Call-Center 
Software Runs Java 

CallManager 3.0, which is call-cen- 
tersoftware, tracks incoming calls, 
e-mail, and faxes to record actions 
relating to a call and to organize 
help desks. With CallManager 3.0, 
every desktop can have access to 
all calls and connect them to any 
extension. The system, which was 
developed completely in Java, 
stores data in an Oracle database 
and automatically backs up data¬ 
bases every 15 minutes. 

Price: Starts at DM 3900. 

Con So l Consulting & Solutions, 
Munich, Germany, 

+49 89 4S8 411 00; 
http://www. consol.de. 

Enter 998 on Inquiry Card. 


CD-Rccording 


Nero Improves 
CD Recording 

With Nero 2.0 CD-recording soft- 
ware, you can link tracks of multi¬ 


session CDs and implement com¬ 
prehensive audio indexes. It also 
supports mixed-mode recording 
and error correction, which in¬ 
creases audio quality. The software 
includes a multisession mounter for 
Windows 95/NT and interoperates 
with CD-R and CD-Rewritable 
devices. 

Price: DM 99. 

Ahead Software, 

Karlsbad, Germany, 

+49 724 891 1800; 
http:/Iwww.ahead. de. 

Enter 1007 on Inquiry Card. 


Office 


Office-X Extends 
Microsoft Office 

Office-X for Windows95/NT improves 
cooperation between Microsoft 
Office applications. It adds identi¬ 
cal AutoFind, AutoForm, AutoLink, 
and AutoStore to each application 
of the Office suite, thus improving 
connection, searching, and organi¬ 
zation of documents. It automati¬ 
cally displaysall document-related 
information in trees. 

Price: DM 100. 

Xtenso Software, 

Munich, Germany , 

+49 89 32 47 98 SO; 
http:/i www.office-x.com. 

Enter 1011 on Inquiry Card. 


Utilities 


SpringBoard Launches 
Windows Applications 

Microtrope's SpringBoard'97 pro- 
gram launcher lets you start any of 
20 predefined programs from with¬ 
in a running application on your PC. 
The corresponding program ap¬ 
pears in a menu that Spring¬ 
Board'97 adds to the application. 
The package includes 16- and 32- 
bit versions of SpringBoard’97 for 
all Windows desktop flavors. 
Price: £20. Microtrope , 
Banbury, U.K., 

+44 129S 252002; 
http://www.microtrope.com. 
Enter 1008 on Inquiry Card. 
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One makes software theft 
illegal, the other makes it 

impossible. 


If you would rather take the law into your own hands, the DESkey range of 
products have security designed into the hardware. ASICs and microprocessors 
running proprietary algorithms provide real protection for your software application. 
A comprehensive range of drivers and our software protection utility, DESlock, work 
to bring the highest level of security with the minimum of effort. 


Call today for product information, demonstration units and technical advice. 


Don 7 Just Dongle it- DESkey it 
PC MAC PC Card UNIX etc 


Designed for 


f Member of 

- ", fast 

Microsoft' Promoting the legal 

——: rr= u*e of foftvone 


0 



4 



OS/2 


Windows' 95 


Mac OS 


W/vB? 


1 DESkey 


Data Encryption Systems Limited Silver Street House, Silver Street, Taunton. Somerset TA13DL 
Tel+44 (0)1823352357 Fax+44 (0)1823352358 BBS+44 (0) 1823352259 E: mail sales® des.co.uk ivww.des.co.uk 


E3ELPR0MA Tlijetulal 42. 3972 KC Driebergen. Postbus 170, 3970 AD Driebergen. The Netherlands 
BSELECTRONICA Tel +31 (0)343518724 Fax+31 (0)343512286 Emailinfo@elproma.nl 
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InterCon -PrintServer 


For Excellent Connections 




Features 


■ Configurable with any HTML 3.x Internet browser 

■ Multiprotocol support of all operating systems 

• Automatic recognition of the used network connector 

• Software update/upgrade via download in Flash-EPROM 

• Primer status request from host computer 

■ Automatic protocol recognition 

* Configuration parameters can be edited by software 

• Configuration via printer operation panel (for K YOCERA) 

* Recognition and reaction to network environment changes 

* Supports 16 queues on 16 servers (Novell) 

• Support of 8 logical printers 

* Easy Installation via FCONSQLE (Novell) 

* Status button 



More information about InterCon: 

SEH Computertechnik GmbH 

Sudring 11 D-33647 Bielefeld, Germany 

Phone: 449/521 / 94226-0 

Fax: +49/521 / 94226-99 

In te met: http:// www, seh .de 

E-Mail: info@seh.de 

Compuserve4d: 100742,1452 

Microsoft IS* registered trademark and Mk-Wiuh Inlcmct Explorer is a trademark of Microsoft. 


Software Support 

* Novell 4.x NetWare Directory Services (NDS) 

* Novell 2.x, 3.x, 4.x Bindery Mode 

* SNMP (MfB II and SEH Piivai MIB) 

* HTML/HTTP configurable 

* UNIX (TCP/IP) 

* Apple Ether/Token Talk 

* Windows NT (TCP/IP) 

* Windows *95 (SEH Print Monitor) 

* BS2000 RSO Spool (V. 2>3A, V. 3.0A) 



Hardware Support 

Ethernet 10Base2/5/T/FL (BNC, AUI. RJ45, ST) 


• IC53-ETHER-KYO-5 

• ICS 3 - ETHER - K Y 0- FL 

• IC55-ETHER POCKET 

• IC57-ETIIER-EPSON 

Token Ring STP, UTP (IBM Type 1/2. Type3) 

• IC60-TOKEN-KYO 
Ethernet 100BaseTX (RJ45) 

• IC73-FAST - K YO-TX 

• IC77-FAST-EPS O N -TX 


SEH 

Computertechnik GmbH 
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Cyber Max’s ValueMax C5 promises Pentium II 
power at Pentium prices. By Tom Yager 


First 6x86 PC: Generally a Winner 



I n most organizations, the 
pash to provide users with 
powerful computers is ran- 
I ning smack-dab into the need 
to save money* Fortunately, $2000 can 
now buy a mature system with a previ¬ 
ous-generation Pentium chip or—even 
better—-a leading-edge powerhouse with 
a processor from Cyrix or AMD* 

Gybe rM ax, often first or sec on d i n I i ne 
with systems sporting new non-Intel 
CPUs, sent me the $1999 ValueMax C5 PR 
233, a Cyrix 6x86MX-based machine. 

The unit came with 32 MB of RAM 
and a 4-MB Matrox Millennium D graph¬ 
ics adapter. (CyberMax's Web site lists a 
4-MB Matrox Mystique card as stan¬ 
dard.) The test unit also had a 6-GB 
Enhanced IDE (EIDE) hard drive, a 24x 
CD-ROM drive, an Ensoniq Audio PCI 
wave-table sound card, and a Computer 
Peripherals 56-Khps flex modem with 
speakerphone features* The system also 
included two universal serial bus (USB) 
ports with the connectors installed* 
f was impressed with the choices 
CyberMax made for the internal hard¬ 
ware, but not with the external compo¬ 
nents. For example, the ValueMax C5's 
case, keyboard, and mouse are flimsy. 

1 loaded such familiar applications as 
Microsoft Office 97 and Microsoft's 
Visual Studio development tools. They 
installed and ran fine, and I was pleased 


CyberMax BYTEmarks 


4 Wore? BH’Ematta Better ► 


ValueMax _| 

KPS233 = 


180-MHi 
Pentium Pro 


O.Q 0.5 LG L5 2.0 2.5 30 

El Integer □ Ftoatiig'PoM 



The ValueMax's beefy configurations include a 24x CD-ROM drive, 
a 56-Kbp$ flex modem, and a 4-MR Matrox VGA card. 


with the performance. To test OS com¬ 
patibility, I loaded Windows NT Server 
4.0 and Caldera OpenLinux* Both in¬ 
stalled effortlessly, thanks partly to BIOS 
support for bootable CD-ROMs. 

The Hellbender game ran smoothly at 
640 by 480 pixels, taking advantage of the 
Millennium IPs hard ware-accelerated 
3-D graphics. Doom II was mute under 
DOS, but it successfully ran {with wave- 
table orchestration) in a Windows 95 DOS 
box. However, Klnenx 3D Studio Max 
under Windows NT 4.0 crashed when I 
tried to load certain scene files. 

I ran BYTEmarks on this system and 
compared the scores to those of a 180- 
MHz Pentium Pro machine* Integer tests 
on the ValueMax C5 were comparable, yet 
floating-point scores were well below the 
Pentium Pro's (see the benchmark table). 
Running my 3 D Studio Max test, it took 36 
seconds on the ValueMax C5 to render a 
scene with ray-traced shadows. That’s 


nearly double the 19 seconds for the Pen¬ 
tium Pro machine to draw the same scene* 
For $2000, you can’t buy a Pentium Pro 
or Pentium II system configured as well as 


RATINGS 1 

TECHNOLOGY 

★ 

★ 

★ 

* 

IMPLEMENTATION 

* 

* 

* 

* 

PERFORMANCE 

* 

* 

* 

* 


the ValueMax C5. If y ouhe running CAD, 
heavy graphics, or financial or statistical 
applications, this system might not be 
tight for you . But for general-purpose ap¬ 
plications, software development, home 
offices, or even light server duty floating¬ 
point doesn’t matter. The ValueMax C5 
is an impressive buy, a real power machine 
at the price of a basic desktop unit* 0 

Tom Yager is a freelance analyst and writer 
located in north Texas. You can reach hint at 

tyager@majtx.net. 


***** Outstanding **★* Very Good *** Good ** Fair * Poor 
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Java Development 



Java comes of age with a full-featured development 
environment from Borland. By Peter Wayner 


J Bui Ider Makes Java a Piece of Cake 


Ble left Search Ybw Build Run Wizards loots Hdp 


£? 


\\ 9\«0i 

P 

H 

% Si 


ConJrote | Cortafriers | AWT ] Dialogs | DalaAcces 

i <|ai *|H m 1 alllal** 


:j Protocl welcome tp' IT \JRuilcjcr\jamfilet%'WoIc nmeVWetonrneApti j.av.i 


Salts! 


: gjWelcQfiMLEr 
M welcome hlrofl 

fam 

|£ WdcomeFrame jeva 


B*? Welcomed 

<£0biec* 

# maintSl^ngt]] 
^WelcomeAppiJ 
packfiame 
0 i&j Imports 

Oj java, awl* 

( frj wdcome 


package uelcDjne; 

import jgva.eut.*; 

public class He Iconic App ( 
boolean packFrsinc - false,; 

// C&rts t cuct the Application| 

public tfelconneApp () t 

Welcome Frame frame - mm tfj 

//Pack frames that hav* us 
//Validate frames that havj 
if (pack/tame} 
frame.pack 0 * 

else 


JBuilder 
Professional, 
$299 95! 

Standard, $ 99-95 

Borland 

International, Inc. 
Sootts Valley, CA 

800*233-2444 
408*431 -1000 

http: // w w w. b orl an d 
.com /jbuilder/ 

Enter 1016 
on Inquiry Card. 


The JBuilder interface combines a component toolbar, hierarchical 
trees for project files and class methods, and a code-editor window. 


hen Java burst onto the scene 
in 1995 5 Sun offered it to the 
world with Stone Age Unix 
tools. It was only a matter of 
time before top-grade Java tools made 
it to market: Microsoft responded with 
j++, which integrated Java with ActiveX. 
This summer Borland introduced JBuild¬ 
er, a highly integrated java environment 
that produces pure Java and JavaBeans. 

The news is good for programmers. 
Java’s structure makes it much cleaner 
than C++ and gives developers plenty of 
room to exploit that structure and auto¬ 
mate much of their production . 

The automation is obvious from the 
beginning. When you open a new file, 
you don’t just get a text window wai ring 
for code: JBuilder presents a dialog box 
so that you can create a new Applet, Ap¬ 
plication, JavaBean, Class, Component, 
or a host of other items. JBuilder pro¬ 
duces a skeleton for the code when you 
fill in dialog boxes with object param¬ 
eters. Jr’s possible to thread together the 
bulk of an application using built-in tools, 
coding only the program logic itself. 


TECH FOCUS 


Code Obfuscation 

J Builder's intriguing "code obfuscation" 
feature makes it harder for others to down¬ 
load your Java code, modify it subtly, and 
release it as their own. The process involves 
two parts, the first of which is not neces¬ 
sarily new. The compiler often rearranges 
code to speed up execution, and these ma¬ 
nipulations often obscure the details in 
the in formation-rich Java byte code. The 
second step involves giving private and lo¬ 
cal variables strange, uncompilable new 
names that make it harder to trace through 
the code by hand. Decompiled code is also 
guaranteed to be uncompilable because it 
comes with illegal characters in the names. 

34 BYTE OCTOBER 1997 


[Builder builds properly structured 
JavaBeans, persistent objects that you 
can customize and that are easy to manip¬ 
ulate and build into GUIs. A wizard con¬ 
structs the basic shell structure of a Java- 
Bean for you. The parameters and details 
are bound up with the code and are dy¬ 
namic, unlike in traditional development 
environments, where code is static and 
doesn’t change once it’s compiled. 

The most attractive part of JBuilder may 
be its database integration: It comes with 
some standard java Database Connectiv¬ 
ity (JDBC) components to integrate with 
databases, although to use JBuilder for 
heavy database work you need JBuilder 
Professional, which comes with a set of 
tools, called DataExprcss, that simplifies 
SQL database access. Most professionals 
will want the Professional version, w T h ich 
adds extra wizards, live graphing compo¬ 
nents, and a range of database tools, 
Borland knows what programmers 

***** Outstanding 


want, and JBuilder offers most of that, al¬ 
though a Chent/Server version with tools 
for developing enterprise-wide products 


RATINGS 


TECHNOLOGY ***** 

IMPLEMENTATION ***** 

is still i n the works. [Rui Ider’s broad range 
may represent a turning point for Java. A 
year ago, people struggled to make items 
dance across a Web page; today, coding 
stand-alone applications is as convenient 
in Java as it is in C++. Many programmers 
are already switching from C++ to Java 
for the built-in memory management and 
Java’s write-once, run-anywhere philos¬ 
ophy, JBuilder makes the switch all the 
more attractive. O 


Peter Wayner is a BYTE const* king editor hosed 
hi Baltimore, His home page is at http://www 
.access.d i gex.n et/ - pew/ p cw page.h fern I. 

**** Very Good *** Good ** Fair * Poor 










































introducing Drive Image" Enterprise, the fastest, most flexible 
way to clone your workstations. 


Cloning workstations should be as easy as cutting out paper dolls—make one 
master image file, and clone it as many times as you want. Well, PowerQuest® 
has made the process of cloning workstations just that simple and fast with 
Drive Image Enterprise. Because of its patent-pending SmartSector™ 
technology. Drive Image Enterprise works up to two to three times faster than 
straight file-by-file or sector-by-sector methods of copying. And using its 
exclusive image-file editor, as well as the award-winning technology of 
PartitionMagic®, you can swap partitions between image files, even create, resize 
and move FAT, FAT32, NTFS, and HPFS partitions on the fly. This gives you 
the unprecedented freedom to create customized configurations to meet all the 
needs of your individual workstations. This speed and flexibility make Drive 
Image Enterprise die complete solution for cloning workstations. For more 
information, or to learn about PowerQuests affordable multiple workstation or 
site-licensing options, contact your local reseller, or visit our Web site at 

www.powerquest.com or call 1-800-379-2566. 

Try Drive Image Enterprise for 60 days. If you’re not completely satisfied, 
return it to PowerQuest and receive a full refund. 

© 1997 PowerQuest Corporation. AH rights reserved. PowerQuest end PartitionMagic ere registered trademarks Mid Drive Image and SmartSector are trademarks ot PowerQuest Corporation. Patents pending. 

FROM THE MAKERS OF PARTITIONMAGIC* 

Circle 1 23 on Inquiry Card (RESELLERS: 1 24). 
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“Dr Solomon’s Anti-Virus... 
once again placed at the top.” 

— PC Magazine 



I “Kills The Most Viruses... Autom^ieally!” 

BBSS Efc-J A A ® 


mm 

'•TniW 1 1 




The experts agree. Dr Solomons is the 
best anti-virus software available today. 
In study after study, test after test. 

Dr Solomon’s scored higher detection 
rates than any other product. 

Now, for a limited time only,' if you 
own any other anti-virus software you 
will get $30 back when you purchase 
Dr Solomon’s Anti-Virus software. 
Look for coupons and specially marked 
boxes at retail stores everywhere. 

•Offer expires Dec 31,1997 

SAVE 

$ 30 “ 

COMPETITIVE REBATE 


DB SOLOMON'S 



|PC Computing! 



FI 


COMPUSA IJSFSROT 

t*m ctMmm mipokto** ■ " * 


1 - 800 - 960-9095 ext. 189 

www.drsolomon.com 

617 - 273-7400 


MACRO VIRUS DETECTION RATE 


Dr Solomon's 100% 



SOURCE Secure Computing, January 1997 


DETECTION OF VIRUSES IN 

BOOT-SECTOR VIRUSES COMPRESSED AND ARCHIVED FILES 

^ Dr Solomons 99.8% ^ Dr Solomon's 100% 



SOURCE - University of Hamburg, February 1997 SOURCE — Secure Computing, January 1997 
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Notebook 

The next-general ion ThinkPads offer DVD and 20X CD-ROM 
options, full MPEG-2, and more. By David Essex 


The Best ThinkPad Gets Better 


YTE has raved about IBM's 
high-end ThinkPad note¬ 
books before. The 760CD was 
voted Best Notebook in our 
Fall 1995 Comdex awards, and we named 
it an Editors’ Choice that same year. Now' 
IBM is upgrading this elite line with clear 
improvements in nearly every feature. 

The ThinkPad 770, which was due out 
In September, strikes you first with its 
too-roomy-to-be-believed 14 J-inch col¬ 
or thin-iilm transistor (TFT) screen* IBM 
claims a 34 percent brightness increase, 
and while I didn’t test this with a light 
meter, my prebeta unit had the brightest, 
clearest screen I’ve seen on a notebook* 
Powering the LCD is a 64-bit Trident 
chip set, prov iding S VGA at 1280 by 1024 
pixels. Clear viewing is maintained at 
about 45 degrees off-center in all direc¬ 
tions. Try as I might, I couldn’t find a sin¬ 
gle blurry spot or dead pixel, and even 
the brightness is more or less consistent. 

For raw power, the 770 beats its pre¬ 
decessors by a mile, offering either a 233- 
or 200-MHz MMX Pentium CPU* (A less- 
expensive 13.3-inch screen is available 
on both models, which range from $5500 
to $7000*) You can squeeze in up to 256 
MB of high-speed synchronous DRAM 
(the system comes with 32 MB)* The high- 
end model has a 5.1-GB hard drive* 
Besides improving existing features, 
IBM made some major design changes. 
The keyboard is now integrated into the 
main unit rather than on an angled, pop¬ 
up plane. IBM says that it adopted the 
keyboard from the ThinkPad 560 line, 
and it expanded the palm rest for greater 
comfort. 

The ThinkPad’s eraser-like Trackpoint 
mouse controller has also changed. You 
can now double-tap on it directly to se¬ 
lect a screen item without having to press 
the buttons on the palm rest* Joining the 
latter is a new center button that you can 
use for fast scrolli ng and panning around 




ThinkPad 770 

Approximately 

$7000 

(estimated at press 
time) 

IB M Personal 
Computer Co. 
Somers. NY 

80CM26-2968 


fax:800-426-3395 


http://www, us. pc. ibm 
.oom/thinkpad 


The 770's 14,1 -inch screen shows off graphical images in all their 
ht-res glory, including MPEG-2-driven full-motion video. 


documents, as well as for zooming in. 
Eliminating the pop-up keyboard re¬ 
moved the entry point for the older Think¬ 
Pad’s UltraBay storage slot. The new slot. 



called the UltraBay II, now sits in the front 
of the notebook’s right side. You get to 
it by moving a small front-mounted slid¬ 
er, which releases a large lever that push¬ 
es out the storage device. The digital vid¬ 
eodisc (DVD) drive will go here when it’s 
ready later this year* This bay also accepts 
a removable floppy drive, a CD-ROM or 
Zip drive, a second hard drive, or a bat¬ 
tery* An optional screw underneath lets 
you lock the storage device in place for 
added security. 

As a piece of multimedia road equip¬ 


ment, the 770 needs to keep up on Stan- 
dard*s. Boy, does it ever. Hardware-based 
MPEG-2 offers full-screen, full-motion 
video—a big improvement in pixelation 
over the already-decent quality of the 
760’s half-horizontal-re solution MPEG- 
1. In addition to the typical microphone, 
headphone, and audio/video m/out ports 
found on older models, the 770 now has 
ports for universal serial bus (USB) pe¬ 
ripherals and Sony/Phi lips Digital Inter¬ 
face (SPDIF) audio devices. 

My test unit wasn’t ready for bench¬ 
marking, and I couldn't use the PC Card 
slots or DVD, so performance and relia¬ 
bility a re u n known s* B ut by upgr adi ng Its 
multi media ThinkPad line on nearly ev¬ 
ery front, IBM has made a great notebook 
even better. 13 


David Essex is BYTE *s director of reviews. 
You can reach him at dessex@bix.com. 


#***■* Outstanding **** Very Good *** Good ** Fair * Poo; 
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Videoconferencing Server 


Open-standards-based multipoint videoconferencing over IP is 
a reality with White Pine’s MeetingPoint. By Steve Gillmor 


A New MeetingPoint for Videoconferencing 


£j MeetingPoint Honiloi CnnlnutncR U«ei* - Micioxoll 



a $ 

Q 

a 
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8*ck For. Stop 

Rohwh Home 

Seech 

Favorite* 

Hntoiy 

Chsnoefe Print 


Monitoring monitor active conference 

Monitor Users in Conference 0 
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MeetingPoint 
Conference Server 
$1995 forio-user 
license 

White Pine 
Software, Inc. 
Nashua, NH 

800-241*7463 

603-886-9050 

fax:603-886-9051 

http://www.wpine 

.com/mp 

Enter 1018 
on Inquiry Card. 


You can monitor and administer live conferences using 
MeetingPoint's Web-browser interface. 


hite Pine’s MeetingPoint Con¬ 
ference Server marks a major 
advance in the convergence of 
computers, video, and tele¬ 
phones. This companion product to the 
pioneering CU-SeeMe videoconferenc¬ 
ing client extends a welcoming hand to all 
H.323 standards-based clients and allows 
multipoint conferencing over the Inter¬ 
net. MeetingPoint arrives just in time to 
leverage an always-on and always-con¬ 
nected world that’s becoming even more 
so with Microsoft’s H.323-compliant 
client NetMeeting (bundled with Inter¬ 
net Explorer) and Netscape’s promised 
H.323 client for Communicator. 

Building on White Pine’s Reflector 
server, MeetingPoint merges multiple 
streams of video, audio, chat, whiteboard, 
and other data using open standards. 
MeetingPoint automatically detects 
bandwidth congestion and balances 
low-speed modem, ISDN/frame-relay 
wide-area, and high-speed LAN connec¬ 
tions, so conferences are not dragged 
down by the lowest common denomina¬ 
tor. You control the number of confer¬ 
ences, participants per conference, and 
data types per conference, setting upper 


TECH FOCUS 


Following 

Conference Protocols 

CU-SeeMe clients connect to MeetingPoint 
via a single port, first using TCP to deter¬ 
mine information about active conferences 
and then switching to a single UDP port to 
send ail conference data: video, audio, and 
chat. Each UDP packet contains informa¬ 
tion in the header that describes which user 
sent the packet. By contrast, H.323 clients 
such as NetMeeting receive five UDP ports 
during the initial TCP connection sequence, 
using correspondingly more server re¬ 
sources to maintain the connection. 


limits on data rates for transmissions. 

MeetingPoint installs three default 
conferences covering a range of band¬ 
width situations from direct LAN users to 
dial-up modem users. The Monitoring 
screen lets administrators or conference 
chairs grant or revoke user access and the 
ability to send data streams. 

Installing MeetingPoint on a Windows 
NT 4.0 server with 64 MB of RAM and a 
200-MHz multimedia extensions (MMX) 
processor, I configured the server with a 
browser GUI enhanced with Java applets. 
1 tested the Winnov Videum capture 
board/camera combo and Connectix’s 
QuickCam 2 parallel-port solution on 
local- and wide-area connections, hosting 
a MeetingPoint conference with a mix of 
CU-SeeMe and NetMeeting participants. 

MeetingPoint scales well, supporting 
IP multicast in the corporate LAN; mul¬ 
ticast support will also reduce bandwidth 
demands for Internet connections once 


multicast is more widely supported. 1 suc¬ 
cessfully connected two MeetingPoint 
servers on separate LANs via 128-Kbps 
Internet ISDN links, maximizing local 
bandwidth and sending the combined 


RATINGS 


TECHNOLOGY * ★ * * ★ 

IMPLEMENTATION ★ * * ★ 

traffic over the smaller wide-area pipe. 

Before I got my hands on Meeting- 
Point, IP videoconferencing seemed to 
me an interesting toy. After using it, I’m 
convinced it’s a powerful tool. Meeting- 
Point enables truly open conferencing, 
linking different H.323 clients in group 
conferences on a single screen, something 
never before possible. □ 

You can contact Steve Gillmor ,; who is a con¬ 
sultant for Southern Digital, Inc., at sgillmor 
@southerndigital.com. 



★ ★★★★ Outstanding 


★ ★★★ Very Good Good 
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T here is no limit to DTK’s commitment to providing your business 
with the latest innovations in PC technology . Like our new APRI 
Series. These power-packed workstations feature a 300 MHz Pentium‘s 
II processor with Intel 440FX PCIset, or die 440LX PCIset. They 
deliver uncompromising speed and performance. Manage Windows® 
NT with ease and handle every power-demanding task on 
your agenda. From big-time number crunching financial 
applications to desktop publishing to Auto CAD jobs. 

To get your business up to speed, contact your reseller. 

Or call 1 -800-BUY-A-DTK (1-800/289-2385). 


pentium*!! 


DTK Computer 

www.dtkcomputer.com 


APRI-74M/K300 Willi 440111 PCIset 


• 300/266/233 MHz Pentium’ II processor 

• 512KB L2 Cache 

• Up to 512MB EDO RAM (ECC supported) 

• Matrox Millennium II 3D graphic card with 
up to 16MB WRAM 

• Seagate 6.4GB IDE or 9GB Wide SCSI 
Hard Drive 


APRI-76M/K30D will) 4401X PCIset 


• 300/266/233 MHz Pentium’ II processor 

• 512KB L2 Cache 

• Up to 512MB SDRAM 

• Matrox Millennium II AGP graphic card to 
support high performance 3D graphics 

• Ultra DMA supported 

See us at Booth #3633 COMDEX Fall ’97 


Boston 

617/932-3800 

Indianapolis 

317/546-8805 


New York 

908/562-8800 

Milwaukee 

414/679-7870 


Washington, D.C 

703/222-9194 

Minneapolis 

612/557-1973 


Atlanta 

770/279-1385 

Kansas City 

913/492-3800 


Miami 

305/597-8888 

Dallas 

972/484-8535 


Pittsburgh 

412/373-6750 

Houston 

281/568-6688 


Cleveland 

216/349-1995 

Scottsdale 

602/451-6774 


Chicago 
847693 3080 
Los Angeles 
626/810-0098 


The Intel Inside Logo and Pentium are registered trademarks and MMX is a trademark of Intel Corp. Windows NT is a trademark of Microsoft Corp. €> 1997 DTK Computer, Inc. 
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COMPUTER DISCOUNT WAREHOUSE 


The right price. 
The right advice. 



ViewSonic' 


■ 17" SupftrCIear' u with Microfilter 
Hat square screen CRT, 

16" viewable image size ■ ll26m.ni 
dot pitch ■ Maximum resolution: 
1280 3C 1024. 1024 a 708 at SI Hz 


Dirtxtiir 6 Multimedia Studio gives you 
Bj <> the mast advanced web authoring and 

I_iilnybsck capabilities available. Create 

™ Internet and hybrid CD+Inbernet 

appiimtinns with hew drag-ami-d rpp 
behavkitTS and Jiva wch authoring. With Ktrea rning 
Shockwave, there's nn waiting fur the entire He to 
dttwnlnad—even over small bandwidth cOnnectkmsf 


pm ......,... Ualll cow biota 

■ 17” Super Contrast flat square screen CRT, 

16” viewable image size MO. 25mm dot pitch ■ Maximum 
resolution! 1600 x 1280; 1280 x 1024 at &8Hz 


Upgrade 


Princeton E090 19 h 0.26mm. 849.20 

Samsung SyncMasdw 500s 15" .. 289,00 

Samsung SyncMaster 700s IT 0.28mm,... 519,00 

Sony Mtiiscste lOfet 15" PnP 025mm. 329.00 

Sony Mulliscen 10Qgfl5 H PnP 025mm. 369 54 

Sony Mulliaran 200*1 17“ PnP 0.25mm.... 709.67 
Sony Mullfeean 300tef 2CT PnP 0.30mm.... 1396.75 

ViewSonic Efi4 1 MM 26mm. 209.66 

ViewSonic E6&5 15“ 0.2amm. 289.59 

ViewSonic G77t 17' D.27mm_ ^_,....S56.2S 

ViewSonic P0t5 21* 0.25mm.™— ...IMS.ST 


Iomega 

Zip drive tDOMB pa ratal . 

zip drive 1D0MS external SCSI .... 

Zip drive tDOMfi internal SCSI. 

Dlllfl Easy flOGMB Travan Internal. 
Jaz dnvo 1GB inlomal SCSI-2 

J&z dnvo 1GB external SCSI-2. 

Ditlo drive 2GB internal. 

Ohio drive 2GB external ... 

Ohio Dash Card. 


Suorister Sartos 

wir modem V.34 33.5 Internal viif a*. 76 24 

V 34 33.6 Internal w/Tiix_._. ...114-M 

V.34 33.6 external wffax .... 139.3& 

Voce V34 33.6 internal wtfax....... 139.07 

Voice V.34 33.6 external vtf fax . 159 90 

HJK x2 mlemal. 137. w 

56K x2 external . 217.99 

5BK x2 Vwce internal.,.. 217.99 

56K X2 Voice Uttmal.. 237,99 

ISON 128K terminal adapter... 226,93 

Courier Series 

V.34 33.6 lntem«l w/frlx.... 216.61 

V.34 33.6 external w/Tax .. 236.73 

S6K x2 internal. 229-65 

66K x2 external. 254.99 

l-modem ISDN V.34 Faxmodem inlemal 239.02 
Fmodem ISDN V.34 faxmodem external 279.B3 
DataBurat ISDN U Interface external, 2M.25 

Datefluret ISDN S/T interface external ..239.39 


3Com LAN PC Card combo. 

3Com 33.6 1QBT LAN+modam ........ 

3Com 33.6 1GBT IJUNi-modem combo 
3Com 33-W Fast ElfwrLirtt XL CEudBus 
Hayes ACCURA 33.6 1QDT Ethernet 

Hayes ACCURA 56K... 

Hayes optima 56K. 

Intel EllterExpress PRO/1 00 

16-btl pc Caid adapter.. 

Intel ElherExpress PRO/1 DO 
32-bit Card bps adaptor_.. 


218.23 

.599.63 


HP CobradH tsooo 3.2GB TBU „. 186,95 

HP Colorado T400DS Ttevan internal. ..369.75 
HP Colorado T40DQS Travan external .,,,449 46 

Quantum 

Fireball ST 1,6Gfl Ultra ATA. 179.21 

Fireball ST 2.1GB Ultra ATA. 184.73 

Fireball ST 3.2GB Ullra ATA. 235.52 

Fireball ST 4.3GB Ultra ATA. 279.32 

Fireball ST 6,5GB Ullra ATA. 384.93 


Impact IQ ISDN modem external . 249.86 

3C509B-TPO Elherljnfc ill TOST ISA,,.... 58,56 
3C509B-COMBG EHurUhk III amta ISA. 119.36 

3C5D9B-TPC EtheiLlnk III coax ISA. 69.45 

3CS0&-TX Fasi Elhertink XL ^ 0/t00 PCI 84.31 

3C900-TPO ElherLinK XL. 10BT PCI. 97.41 

3CSOO-COMBO Ethernet XL PCI combo __ 117 55 

OmceCanneel 4-port hub..,—. 68.46 

OflteeConruect a-p&rt hub.,. 106.30 

Superstate II Hub 7568112-port 10BT 499.49 
SuperSlack II Hub 24-pon ifcBT . 839.58 


crltAtiv: 


Motorola Mariner 33,6 .,,,...... 

New Media PC Card loysllck adapter 
Practicat Peripherals 33.6 ... 

Practical Peripherals 56K Flex cellular 

Simple 33 5 cellular.,. 

Simple 33.6 ConvmjrKglcr w/SimpieJack 

Simple 56K Communicalor.. 

U.S fletootes EBirxnel adaptor w/KJACK. 

U.S. Robotics 33.6 collulat.. 

U.S. Rtabotics 33.6 cellular w/XJACK 

U.S. Robotics 33.6 w/XJACK . 

U.S. Robotics &6K w^XJACK .. 


1,2G& Fast ATA-2. 
2 IGB Feat ATA-2 
2.1GB Ullra SCSI. 
2.SGB Feat ATA-2. 
4.5G0 Ultra SCSI 
9 1GB Ultra SCSI 


Conned** Color QuickCam V2.0 

Epsco PhotOPC digital camem. 

Epson Photo PC 500 digital camera.... 

Epson ActlonScantuito System II.. 

Epson Expression 636 Exec scanner 

Hewlett Packard ScanJet 6s. 

Hewtetl Packard ScanJet 5p. 

Hewtetl Packard ScanJet 4cse . 

Kensinglon MouseHn-a Box .... 
Ken-sington Expert Mouse V5.0 PS/2 

Kensington Orhil... .. 

Kodak DC50 Zoom Diaital Cemera. 

Kodak DC 120 Zoom dighal Camera... 
Lcgrtech Cyburman II game oontrollsr 

Logit&cb PagaScan Ctelw Fra.. 

Mxaulok Coder PaucWiz oorrpad scarsnor. 
Mrcrchek ScanMaker E3 color Italbed . 
Microtek SonMaker Ei6 sktcolorflattwo.. 
Microtek ScanMaker V3O0 color fetbed... 

Nikon CoolPi* 500 digitel camera. 

UMAX Astra 600P scanner,.., .... .. 

UMAX Astra SOUS scanner... 

UMAX Astra IBOCSKimMWHiw. 

VislOrrMi P&pe^on mx scanner. 

Vlslon&fir PaperPOrl ix scanner. 

Vision&er PaperPorl Slrobe scanner... 


199.34 
T99.M 
199 58 
.297.08 
695,77 
. 27-29 
.95 83 
.53.56 
659 00 
999.00 
...59,29 
249,27 
.158,21 
.172,89 

m S 

.139,41 
574.04 
209,52 
210.51 
443.08 
105 99 
169 37 
.299.00 


Canon 


PX570 


LQ670- 


HP JolDirocl 1E0X pnnl senrw.. 

HP JeOrucI 1 D/1 OOBT pfirl 

server card internal. 

HP JotDrrot:! Etbemst 10BT.. 

HP J^Direci EXPtos prril server external 
HP JeffiinactEXFkisS pnrtl saw external 


LG2076. 


Tim HEWLETT* 

LTi PACKARD 

HP DeekJfil 340 pertabto rnkfel pnnter...279.2S 

HP DeskJet 672C eater printer. 199.00 

HP DeskJai G94C rater prlntor.-. 299.00 

HP DeskJul 020Csc color printer.. ..249,00 

HP DaskJal lOOOCse color printer. 499-90 

HP LasarJol 5so.. 1049.00 

HP LaserJet &Lse printer. 399.00 

HP LaserJet &MP printer. . 559.55 

HP LaserJet 6P&e printer.. 799.00 

HP OHineJat .570 mutti-lunqltefi. ....599,00 

'Offer valid through 10/15/97 or while supplies last. 


MAG Innovlstein 410V2 I4 1 0.2Bmm 
MAG Innovision 510V2 15" O.Semm 
MAG Innovision 710V2 17" 0.28mm 
Magna vex MIWOK) 14" 0 2bmm 
Magnavax MV5011 15" 028mm . . 

Meonavbx MB7O0D IT Q.2bmm. 

NEC MulliSync EE-00 15" 0.25mm... 
NEC MulliSyrte E70O 17" 0.25mm... 

NEC P7S0 17‘ 0.25mm. 

NEC P1150 2t" 0.28mm. 

Princeton E050 15" 0.28mm ... 

Pnncetofi E070 17 1 0.2emm. 


209-50 
.288,44 
,459.70 
219.66 
259.25 
509 16 


ACCURA 33.GK taxmadem IrttenTfll. 95.51 

ACCURA 33.6K Faxmodem external. 119.41 

OPTIMA 336 Business Modem inlemal 169,02 
OPTIMA 336 Business Modem external 179,91 

ACCURA &BK internal. 139.29 

ACCURA 56K external . 169.71 

ACCURA 56K speakerphone inlemal... 177.&5 
ACCURA 56K speakerphone external ...165,07 

OPTIMA 56K internal. 267.21 

OPTIMA 56K external. 289,59 


IBM PC Server 310 

5/2D0 32MB no Mid 9X CD. 2098.89 

5/200 32MB 2,1GB 0X CO . 2465.9 \ 

IBM PC Server 315 

6F200 32MB nn hdd OX CD 2399.63 

6/200 J2MB 2 1GB fiX CD. 2799 96 

idiii nr Qnn.f,. qqrL 

&200 32MB ECC gptwnat hdd 8X CD. . 3739.20 
6^200 32MB ECC optional htld 8X CD... 4247.09 
6/200 32MB ECO 2x2.25GB BX CO ... 755888 


ACCURA ISDN 


features FedEx shioomai low uk a ^j a ^S 


€1007 COW" Ccrnpulsr Csrr?ers ( Jog, 

200 N. MHwaukee Avenue, Vernon Hills, It 60061 Syle3255A 10/97 


* •Get more than 


just a great price. 
Call today and get a 
little empathy 
some free advice 
and a free CDW 


Hardware, Software & Peripherals at DISCOUNT Prices? 


Sound Blaster Basic 


INPUT 


MONITORS 


version upg CD.. 
Single-client gpg 


. 129.52 

. 229.95 

Full version CD 


269.94 

Ini renel Ware 

5-user CD. 

litAVJIB 

739,47 

10-uwr CD. 

25-user CD. 


. 1324.67 

. 2328.46 








































































































































































































a rare sales tool. 


ales tool. I • • • 

it’s called objectivity. 


SYMANTEC, 


pcANYWHERE 

32 V8.0 

For Windows 95 
and NT 

Syrnnmw pcANYWHEEEaa VB .9 pwa 

you Ufvticrtiil Jllt frit uilfjjttirL far buth 

Wlndcwa 96 and Windows NT. It alsu 
rnriudiw wrektiw pcANYWEttillH-for 
WirufanWH VS.l urisl DO 9 you lhu run 
pcANYWHERE on all the platforms you 
USD. prANVWHIvftR support* ttvs tftUisl. 
teatest hardware to oprtmrize your ootumcdun tiraa. 

Host and remote $70 wtutel.. $65.67 CDW 83317 

Host only $78.75 cow 83320 

Remote only . _ $89.78 COW 83322 

* Afii-r I7I.I suit IA iYiji Till .Till'r«r»r hAuu. i 


CDW carries more than 


Office 97 MScrOSOft 

IStton iOMl BMfe- 

OfflH 57 Ptuiesalunftl mm 

wtiii BaoksHfifl Basics .. $268.30 COW 704O4 [ 

atlicfl 97 Prfllesslensl EdllkHi 

writi BQDksnefi Basics ....$529,60 cow 7a<ioa Umc« 

Office 97 Professional -Edition upgrade 

wtti Bookstall Basics and InteflimousB $294.51' CDW 7B4Q5 

Standard Edition iifi(ri(la....^ J .^^^ u .$1 79-15' CDW 78407 

Standard EdWsn........... 5445,21 CDW 7B408 

Sreinll tkisidrtss IflllKin CDdipeHUhn npuhnle... S18 4.29 ‘ COW 02640 
Small Bmldw Edlkm.. $449.52 CDWA2847 

*4/ter /4II mojf-Ln mtc n.ii i a .u piT n UV nt[Sji fj . JteiiTirfront appty 

m 



Shown wish opUm 

inulii jrirt/iLt t in t er. 

upiimd n kti 


SyncMaster 

700s 

17“ color monitor 

■ IT diagonal flat square tube, 

) 15.T viewable? image stau 

■ £I.S8mm dot pitch 

■ Maximum resolution: 

12S0 s 1024 ai fiOHz ■ invar 
shadow mu ek ■ 8-yenr warranty 
with advance replacement 

$ 519.00 CDW 05571 


$579.31 


roducts! If you don’t see it, 


l COMPUTERS 

n 

TOSHIBA 

Libretto mini-notebooks 

50CT G/75 16MB 772MB 6.1" aclrve. 1929-46 

Satellite & Satellite Pro notebooks 

220COS 5/133 16MB 1 34GB 

12.1 dual 10X CD.„.., m .. 

„„18S8.t3 

44DCDX 5/133 MMX 16MB 1.34GB 
12.1" dual 1DX CD. 

...2359.64 

44DCDT 5/133 MMX 16M& 1.34GB 
12.1* active 10X CD. 

...2789,65 

460CDT 5/166 MMX 32MB 2.Q2GS 
12,1" aa\vm 10X CD .. 

...3069,16 

Portage notebooks 

300CT 5/133 MMX 32MB 1.5GB 

10.4" active. 

,..3369.40 

BBOCDT 5/150 10MB t.20B 

11.3' active iaX CD. 

...3899,03 

500CDT 5/120 16MB 1.26GB 

12:1" active 0X CD. 

...1995.94 

Tecra notebooks 

510CDT 5/133 10MB 2.1GB 

12i" active 10X CD... 

. 2699.76 

52QCPT 5/V60 MMX 32MB 

2 GB 12.1" active toX CO 

—4158.45 

53QCDT 5/1&6 MMX 32MB 

2GB 12.r active 10X CD. 

,4578.17 

730XCDT 5/150 MMX 15MB 

2GB 12.1" active 10X . 

.3498,77 

740CDT 5/166 MMX 16MS 

3GB 13.3" active 10X CD__ 

,..4659,23 

746CDT 5/166 MMX 16MB 

3GB 13.3" active IOX CD,.,. 

...4849.62 

Intlnia mini-lowers 

71615riB6fWj!lX32WB230GBl2XCD .. 

1649.69 


7201 5/200 MMX 32MB 3GB 12X CD 1989.24 

Equium desktops 

5100D 5166 MMX 32MB 2.1 G61ZX CO 1416.82 

520COM00 MMX 32MB 238GB 12X CD. 549,64 

62WD 6/200 32MB 3GB 12X CD . 2118.60 

Eguium mini-towers 

E2D0M e^OO 32MB 4.3GB 12X CD ,..,,2479.47 

6260M 2S6MHz Pentium II 32MB 

3.7GB TAX CD..^.... 2569.07 


Acbr <♦ 


TbtAS 

iNsmuMEiprra 


Extensa notebooks 

61 DC D 5/150 16MB 1 4GB 

11.3" dual 10X CD............ 1964.67 

610CDT6/150 16MB 1.4GB 

11.3" active 10X CD....—. 2549.84 

660CD 6/166 MMX 16MB 1.36GB 

12.1" dual 10X CD . 2598.56 

660CDT 5/1 fl6 MMX 16MB 2.1G0 

It,3" active 1QX CD- „. 3178.D4 


AST 

Bravo MS Series desktops 

5/166 16MB 2GB.. -,^,_„^,1245.7B 

5/166 32MB 2GB 16X CD .-_„.— 1487 26 

5/166 32MB 3GB 16* CD. 1 585.21 

5/166 MMX 32MB 2GB 16X CD. 1514.89 

5/166 MMX 32MB 2GB 10X CD.. 1619-97 

5/200 32MB 2GB 16X. .—.1949.10 

67200 32MB 3GB 16X CD. 1487,26 

6/200 MMX 32MB 3GB 10X CD.— 1696,69 

5/200 MMX 32MB 3GB 19X CD. -.1799.25 

Bravo MS-T Series mini-towers 

5/166 32MB 3GB 10X CD. —.1888.71 

5/200 32MB 3GB 16X CD .... 1564 OH 

5/200 32MB 3GB 16X CD. 1840 08 

5/200 MMX 32MB 3GB 16X CD-. 1770.77 

5/200 MMX 32MB 3GB T6XCO. 1870.86 

6/200 32MB 2.6GB 8X CD... 1856-33 

COMPAQ. 

Armada notebooks 
1520DM 8/133 16MB IGB 

11.3 duel 10X C0-—. E 938,47 

1530DM 5/133 MMX 16MB 

1,4GB izr duel ioX CD. ^_.,248 &j» 

15B0DMT 5/T33 16MB 1.4GB 

12,1* active 10X CD .... ..,,-2999.00 

1580DMT 5/150 MMX 16MB 

2.1GB 12. V active 1DX CD. .....3499.00 

4130T5/133 10MB 1.06GB ll.BT active. 2497.23 

4131TS/133 16MB 1,4GB 1£ V active ,2849,00 
7710MT 5/150 MMX 16MB 

1,6GB 12,r active,.. ,...,3899.00 

7730MI 5/166 MMX 32MB 

2,1GB 12,1" active.....—. 43&9.00 

775QMT 5/166 MMX 32MB 

2,1GB 12,1“ active. ,4999.00 

Deskpro 2000 desktops 

5133/1200 5/133 16MB 1 2GB. 979.00 

5133/2560 5/133 16MB 2.5GB,.—. 1099.00 

5166X^100 5/166 MMX 18MB 2.1GB ...1199.00 
5166X^200 5/106 MMX 16MB 312GB ....1309,00 
Z2QQW 100 5500 MMX 16MB 2-1GB .... 1 389.00 
5200/03200 5/200 MMX 32MB 3.2GB ....1579,00 
6233X/32DQ/CDS 5^33 MMX 32MB 
3.2GB 16X CD. . 1 *49.00 

Degkpro 2000 mlriHcwers 

5't66X^32EXl 5/166 MMX 16MB 

3.2GB 16X CD.. 

5260X/3200/CDS S^tXJ MMX 32MB 
3,2GB 16X CD ....— 


TM7060 5/166 MMX 32MB 2GB 

12.r active 10X CD... 

TM7063NT 5/166 MMX 32MS 3GB 
12,1" active 10X CD.... 

AST 

Aacenrla notebooks 
A0O+5/150 10MB 1.44GB 

1£1" active IOX CD . 

A70* 5/150 MMX 16MB 1.44GB 

12lT active 1DXC0...... 

F»70 5/150 MMX 32MB 2,1GB 

12,1" active 10X CD. 

P30 5/166 MMX 32MB 3GB 

12-1" active 10X CD ... 

Bravo UC 6233 Series desktops 
233MHz PemiLfn |] 32MB 2GB Wfci95... 
233MHz Perflium II 32MB 2GB Win NT.. 


.4289,69 

.4949,69 

..2S47J23 

.3075,78 

3399.54 


62fXV2500«D 6^00 32M0. 

2 5GB 8X CO.. 

Dfr&kpro 4060 desktops 
5186X/2400 5/166 MMX 16MB 2.4GB 
5156X/3200 5/100 MMX 32MB 3.2GB 
6233X/2500/CDS 233MHz Penbum II 

32MB 2.5GB SX CD.. 

5200/V2400 6/200 MMX 32MB 2.4GB 
S200X/3200 5/200 MMX 32MB 3.2GB 
Deakprq 4000 mini-tewem 
5156X/3200/CDS 5/106 MMX 32MB 

3.2GB 16X CD....... 

Desk pro 8000 desktops 
62DQ/420Q/CDS 6/200 32MB 4.2GB - 
6233X/21S0/PDS 233MHz Pentium H 

32MB 215GB...— 

62SSX/42QO/CDS 266MHz PenHum It 

32MB 4.2GB BX CD. 

Dcskpro 8000 mlnl-lowers 
620Q/420Q/PDS 6/2EXI 64MB 4.2GB. 




COMPAQ. 

PreEarld desktops 

2120 5/150 24MB 2GB 3X CD .. 999,00 

2200 5/180 16MB 1.6GB &X CD.. 799.00 

Presario mini-towers 

4504 &/20016MB 2,1GB 16X CD. 999 «J 

4814 6233 MMX 32MB 6 5GB 24X CO. 1999-00 

4024 5/233 MMX 32MB 6 5GB 

24X CD Iomega Zip drive.... 2399,00 

fTJl HEWLfiTT 
MifrM PACKARD 

HP GmnIBook 690 Series notebooks 

SQQCT5/166MMX 16MB 2GB 10-4" ***.,3879.68 
HP DmntBook 5700 Geriea notebooks 

5/150 MMX 1SMB 1.86GB 12.1" . 3597.52 

5/160 MMX 1BMB 1.86GB 12.T active. 4039.53 

5/166 MMX 16MB I.86G0 12.1" active. 4096.82 

5/166 MMX 32MB 2.79GB 12,1" active. 4574,0 f 

HP Vectra V L Series & PC desktops 

5/160 16MB 1.6GB..... 1166,30 

5/166 MMX T6MB2.SGB SX CD..,.,. 1377,09 

5/200 MMX 32MB 2.5GB SX CD. 1598.63 

5/233 MMX 10MB 2 5GB. 1588.12 

HP V&ctea VL Series 5 PC ml nl-tawers 

5/133 10MB 10GB. 1219.4* 

5/166 10MB 2 5GB 1229.50 

5/160 MMX ISMS 2.5GB 0X CD,. 1439.22 

5/23GMMX 32MB 4GB .... ..1889-78 

HP Vectra VE Series 3 PC desktops 

5/133 10MB tGB. 1034.82 

5/133 16M0 1,6GB..... 099.38 

5/t66 10MB 1.5GB.... ,1038.97 

5/ZDO 10MB 1.6GB -.-. 1043.08 

HP Vectrs 500Series desktops 

S25CD 5/133 16MB 1,2GB 8X CO. 9»,49 

520MCX 5/166 16MB 1.6GB 16X CD .1327 64 
HP Vectre &t» Series minitowers 

52SCD 5/166 16MB 1,6GB 16X CD_ 1234.78 

JSGuOc^ieSMMX^IMBaSGBlSXiXi. 1549.05 

S^CDGSOOkWX 24MB 25GB 1 ftX CD..... 15BB.65 
525MC* &30C1 MMX 32IVB 2^GB 1SX CD, 1930.7D 
HP NalServer E4D Series towers 
&ieOl0MBnotalia<CDtCJlOO Btwnat ..._1 719.09 
6/160 10MB 2,1QB ax CD ItyiOOBhamet... 1999.68 
6/200 32MB 2 TGB SX CD 
10/100 Ethemel.... 2284,17 


ThinkPad notebooks 

380 5/150 16MB V06GB 12.1" dual — 1899,46 
38PD ffISO 16h® 13SGG 12.1" dri HX CD _1 999.50 
3BQD 5/150 MMX 16MB 2.1GB 

12.1" active 8X CD.-.-. 3287.43 

560 5/133 8MB 2 1GB 11.3" dual . 1899.56 

MO 5/133 8MB 2.1GB 12.1" active. 3789.45 

560E Sri 50 MMX 16M9 2,1GB 11,3T dual.... 2599-96 
56CE5/106 MMX leWBZlGB 121" aa*....4ia6JE6 
790B391331«*21GB 121" ac&e 6X CD ,,3739,72 
760E 5/150 10MB 2.1GB 1 2. 1 ' active... 3578.40 
TOKl. VI66 »4X 16MB 21GG12-1" *** , . 3769.88 
760XL 5/106 MMX 32MB 2.1 GB 

12 T active...... 4004,84 

760XD 6/160 MMX 3ZMB 3GB 

12.1" active 8X CD.*. ,.4879.37 

765L 5/166 MMX 32MB 3GB 

13.3" active ... 5999,71 

766D 5/166 MMX 32MB 3GB 

T3.3" active BX CD. . 5659 32. 

Apltvs Series mini-towers 
C3E 5/233 MMX 32MB 4.2GB 10X CD .1839,05 
C3D 5/233 MMX 32MB 4.2GB 8X CD ,2699,00 
S9C 520D MMX 32MB 4j2GB 16X CD .1939.05 

S3C VS33 MMX 32MB 4^GB 10X CD. 2299.00 

S3S VK33 MMX 48MB 6 4GB 24X CD .2699,00 


■>fe 


5/100 tSMB 1.2GB. 999,63 

5/166 16MB 2.5GB. 1109.10 

5/1G6 16MB 2.5GB 16X CD —.. 385.50 

5/166 MMX 32MB 2 5GB.. 1419 28 

PC300XL Series desktops 
233MHz Pentium II32NE12J5GB16X CD .2295.14 
233MH^ Penlium It 32MB 2.5GB 999.36 

266MHz Pentium II 32MB 4.2GB 16X CD ,2069 12 
206MHz Pontium II 32MB 4.3GS 16X CD ....2969,24 


Rjfrrsu 


LI feBook 590 Series notebooks 

555Tk 5/150 MMX 16MB 2GB 

12.r acuva tox CD ..„,... 3489.00 

565Tx 5/166 MMX 32MB 2GB 

12 1" aerrva 2DX CD... 4299,00 

Life Booh 600 Series notebooks 

635T 5/133 16MB 1.3GB 12,1" active ..2789.09 

6S5TV5/150MMX 16MB 13GB 121'adkij ...3799-09 


IhuachiI 

Vision Book Plus Series notebooks 

4140&133 16MB 1.4GB TZrdUd IOX CD ..1789-00 
4150 k 5/150 MMX 16MB 14GB 

mr dual 10X CD.-. .2488.00 

4360H 5/160 MMX 16MB 1.4QB 

12.1‘ active tDX CD.. 3499 00 

Vision Book Pro Series notebooks 
7340 5/133 MMX 10MB 1.4GB 

12.1 1 active 10X...... 3188.00 

7360 5/150 MMX 16MB 2.TGB 

12.1* active 1DX CD . 4499.00 

7560 5/1G0 MMX 10MB 3GB 

13.3* active 10X CD ... 4998.00 

VisienBook Elite Series notebooks 

0550 5/100 MMX 1BMS 2.1 GB 

13,3" active 1QX CD 3739.PC 


Caaic Caaaiopeia A-ii 4MB...„.. 484,13 

Htewteti-Packeid 300LX PalnkEp PC 4ft«. 477.34 

Philips Velo 1 4MB..... ,739,99 

U.S. Ftatwiles PalmPItat Personal. 2B6,9& 

U.S. RcboliCa PalmPiiw Professional. 377.88 


CDW TELEPHONE HOURS 

Sates 

f*fard3/-FTidav 7 a.n.-9 p.m. CT* Satud^' 9 a.m,5 p.nt CT 

Tech Support for Customers 

Uaeflay-Fri.% 9a.m*9 pm CT* Sating 9 a-m.-5 p.m CT 


BUY WITH CONFIDENCE 
CDW* IS A NASDAQ TRADED Cf 

TICKER SVHBOf. COtiC DAB rated U1 Dun I 


VISA 


SIE 


Dsn card ctwps vs ml HHuntted until mw si sniprair. For 
your paKlioft, w shp ki wmr ocdl rani's vented bllng 
abdres. Firinlu is saJoeiml is ihe wniers actuii ftoote cteitie 
plus Insurance and peckwo mkerijl, The nfisi cri HHijrance n 
035% (D-.0O3SI cd Hie enjfer MU Prasraginy imfcmls wiB na 
exceed it M lor Sinqfe padtagu ihipnitrtfe Of SS.titi hr irnilti-padc- 
age uliipmenS. Bricim leUrnimj uiry prtiduct, you must cllaiii an 
flPM run i ter. ItoddefeilM iFturrfc are si±,kJ II- a ristOcluiry bn. 


dunges, errere in BthwlBemsfna or oteer mofn- 


VisJtCDiToflAe Interna for secure online 




800-959-4239 


www.cdw.com 


©1997 CDW" Computer Centers, Inc. 
Byte3255B 10/97 200 N. Milwaukee Avenue, Vernon HiJJs, 1L 60061 


Circle 90 on Inquiry Card. 
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EZ-ISDN 1 
Capability 


Go on-line for less with this simple, fast, 
cost-effective, 128Kbps ISDN Terminal 
Adapter. Features Multilink PPP. 
Bandwidth-on-Demand. Call Bumping, 
Stac* Compression, up to 460Kbps DTE 
throughput, two Analog Ports, BRl S/T or U 
Interface and Flash EPROM Firmware. 


Omni TA128 

This revolutionary ISDN Terminal Adapter 
allows two users to share one ISDN line. 
Features Multilink PPP. Stac* Compression. 
Bandwidth-on-Demand, Call Bumping, two 
Analog Ports, two Serial Ports, up to 460Kbps 
DTE throughput, BRI S/T or U Interface and 
Flash EPROM Firmware. 


everything 
You Need F©r 
ISDN Acccff 
If Hero 


Elite 28641 

The industry's First ISDN Modem to achieve 
backward compatibility with V.34 analog modems. 
Features built-in V.34 Modem, Multilink PPP. 

V. 120, V. 110 & X.75, Stac* Compression, 
Standalone Fax, Voice Digitization, Microphone 
and Speaker Jacks. Serial & Parallel DTE 
Interfaces, one Analog Port, up to 460Kbps DTE 
throughput, Password Protection. Embedded 
Protocol Analyzer and Flash EPROM Firmware. 


Prestige 100 

This affordable new Personal ISDN Router is the 
perfect choice for SOHO Internet Access. Features 
include Multiple Single User IP Account (SUA' m ), IP 
Routing. PPP/MP, Stac* Compression, Dinl-on- 
Dcmand. Bandwidth-on-Demand, two Analog Ports, 
four-user support via Ethernet LAN connection, 
PAP/CHAP, DHCP. Telnet and BRI S/T or U 


ZyXEL 


ISDN - FAST, AFFORDABLE, EASY. - NOW! 


omni.net 


X£l 


Prestige 28641 

The First ISDN Remote Access Router to 
provide interoperability with V.34 analog 
modems. Features Multiple Single User IP 
Account (SUA ,m ). IP/IPX Routing, 
Transparent Bridging. Dial-on-Dcmand, 
BOD, PPP/MP. V. 120, X.75, Stac* 
Compression, one Analog Port. Menu-based 
ConFiguration via Telnet, DHCP, Integrated 
SNMP. PAP/CHAP, and Firewall. 


Prestige 128 


This new Dial-on-Demand ISDN 
Bridge/Koiiter provides a complete 
low-cost solution for wide area networking 
and corporate Internet access. Features 
Multiple Single User IP Account (SUA""), 
IP/IPX Routing. PPP/MP. V I20. X.75. 
Stac* Compression. BOD. Remote 
Configuration via Telnet. DHCP, SNMP. 
PAP/CHAP. Firewall and two Analog Ports. 


Accessing Internet & Intranet 


WORLDWIDE SALES 

Phone: 886-35-783942 
Fax: 886-35-782439 
salcs(o*zyxcl.hinet.net 


NORTH AMERICA 

Phone: 714-693-0808 
Fax; 714-693-8811 
salesC^zyxel.com 


1-800-255-4101 

www.zyxel.com 


Whether you need a modem, a terminal adapter, a router or all of the above, ZyXEL is your one-stop source for ISDN. From home Internet 
access to corporate networking and everything in-between, we’ve got the product to meet your application. All ZyXEL. products are packed with 
features, functions and services designed with one objective in mind: to make ISDN easy for you. In fact. ZyXEL ISDN is so easy, so affordable 
and so usable, you’ll wonder what you ever did without it! IOC codes and EZ-ISDN compliance make ordering your ISDN line fast and hassle- 
free. Plug-and-play installation, and simple menu-based configuration will get you up and running with ISDN in mere minutes. 

Why wait? ZyXEL ISDN is waiting for you! Call now. (800) 255-4101 


ZyXEL is a registered trademark of ZyXEL Communications Corp. Other trademarks are the properties of their respective owners. Prices and specifications are subject to change without notice 
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Databases 


The Web’s content can be harvested for information that’s crucial 
to making strategic decisions. By Richard Hackathorn 


Farming the Web 



I he Web and data warehous¬ 
ing (DW) are a powerful com¬ 
bination. Publishing ware- 
I house data via the intranet 
has become a highly productive ap¬ 
proach. By generating dynamic pages 
from Web-enabled databases, whole new 
areas of data analysis are supported. No 
one, however, has seriously considered 
putting content from the global Internet 
into the data warehouse. Web content is 
considered too unreliable, and data 
external to the organization is often con¬ 
sidered to have little business value. 

But I would argue to the contrary. As 
markets become turbulent, the old way of 
doing business with data only from inter¬ 
nal operational systems becomes less rel¬ 
evant. A company must know more about 
its customers, suppliers, competitors, and 
government agencies than ever before. 
Much of this external data is readily avail¬ 
able on the Web. The challenge is to wade 
(with big boots) through the Web, dis¬ 
covering and acquiring those pieces that 
do have an impact on the business. 

The emerging area that is concerned 
with this challenge is called Web farming 
(WF). WF is the systematic discovery 
and acquisition of business-relevant Web 
content as input to the data warehouse. 
It has three goals. First, to discover and 
acquire Web content that is highly rele¬ 
vant to the business. Second, to structure 
that data so that it becomes an integral 
part of the existing data warehouse. 
Third, to accomplish this in a systematic 
manner that evolves into a production 
system.WF must deliver information of 
value to the business, to the right people 
at the right time. This is the same objec¬ 
tive as the data warehouse. Hence, WF 
and DW should be closely integrated. 


Getting Started 

The first level of WF documents the exter¬ 
nal factors that affect the business, and 


predicts the potential factors that will 
affect it in the future. Possible avenues 
of investigation are: analysis of recent 
company reports and press releases; cri¬ 
tiques of your company by news and 


investment analysts; and observations of 
typical customers performing transac¬ 
tions. Then, compile a detailed, hierar¬ 
chically organized list of these external 
factors. Prioritize the list based on the 
potential impact (either positive or neg¬ 
ative) of each factor upon the business. 

Formulate a systematic plan for search¬ 
ing the Web for relevant information, 
starting with the highest-priority factors. 
When a useful item is found, format and 
package it as memo, report, spreadsheet, 
chart, presentation, or e-mail. Immedi¬ 
ately disseminate it to the people who 
should have a keen interest in it. Then, 
track the reactions to this information. 

In the first level, you’re building the 
foundation for determining what is 


important to the business. The principal 
cost item should be a highly skilled busi¬ 
ness analyst who has a solid understand¬ 
ing of the business. This level should be 
implemented quickly and cheaply, with 


feedback expected in one or two months. 
The end result should be documentation 
of the business factors associated with an 
organized list of URL bookmarks. 

Getting Serious 

The second level of WF requires a serious 
management commitment of resources 
to pursue WF as a means of expanding 
coverage for the data warehouse. Its 
objective is to establish the WF infra¬ 
structure within a secure server envi¬ 
ronment. Under the umbrella of the DW 
group, the data within the existing data 
warehouse should be supplemented by 
expanding its coverage of those exter¬ 
nal factors impacting the business. The 
second level involves the transition from 


Web Farming, Levels 1 and 2 



I I Level 1 Q Level 2 (includes Level 1 resources) 


These levels determine the feasibility of Web 
farming and build its infrastructure. 
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Core 


a self-contained workstation to a secure 
server environment, as shown in rite fig¬ 
ure LL Web Farming, Levels 1 and 2.” On 
the client side, the number of analysts 
should increase as demand of packaged 
information from Web content increases. 

The important changes occur on the 
serv er side of the architecture. A database 
shared among the analysts manages the 
Web content and various control infor¬ 
mation such as favorite bookmarks, use¬ 
ful searches, and the like. Data center 
staff should administer the WF server. 
Besides the sharing of common data 
among the analysts, the server takes on 
the active role of periodically probing 
those Web pages identified as important. 
As useful information becomes available 
on Webcasting channels, e-mail feeds, 
and newsgroups, you should implement 
filters to capture, filter, and format that 
data into the WF server. 

Get Smart 

The third level of WF builds upon the pre¬ 
vious infrastructure to increase rhe rele¬ 
vance of Web content to your business. 
Its objective is to get smart about discov¬ 
ering and acquiring new information, 
and about distributing it. This focus 
occurs in two places. First, the informa¬ 
tion acquisition is expanded with intel¬ 
ligent Web searching and with custom 
information providers. Second, the infor¬ 
mation distribution is expanded enter- 
prise-wide through the implementation 
of the publish and subscribe (P&S) mech¬ 
anism {as shown in the figure at right). 

At this level, the objective is to trans¬ 
form the content database into a full- 
function intranet Web site that serves as 
a custom resource center for the entire 
company. The goal is to shift over time 
from static content of digested Web pages 
to dynamic content generated from 
warehouse tables. 

Another change is the adoption of a 
WF workbench environment for anaJysts. 
Controlled via a common database, the 
workbench integrates rhe browser w ith 
other tools, such as linguistic analysis and 
information visualization. The work¬ 
bench should increase the productivity 
of the analysts to discover relevant infor¬ 
mation. Using P6cS, specific channels of 
information related to important busi¬ 
ness topics are published. Various people 
(and applications) can then subscribe to 
these channels to receive a flow of infor¬ 
mation on a continuing basis. Finally, you 


Farming the Web 


Web Farming, Levels 3 and 4 


Web farming 
workbench 



Site probing 


Feed filter 


Web farming 
workbench 




Web farming 
workbench 


Publish and 
subscribe 


Intelligent 

seartli/crawl 


r Custom ^ 


HOP 

information 


^ provider j 




Custom IP 
filter 



Validate 

and 

transform 


Server side 


□ Level 3 


The content source for publish and subscribe 
□ Level 4 [includes Level 3 resources] moves to the data warehouse in Level 4. 


These levels build the operation into an intranet Web site 
and integrate it with the data warehouse. 


should contract custom information 
providers to supply reliable data via effi¬ 
cient links using, for example, the Inter¬ 
net Interoperable ORB Protocol (HOP). 

Getting Dirty 

The fourth level of WF refines the trans¬ 
formation of Web content into structured 
dara for the DW. As in the previous lev¬ 
els, the WF activity characterizes the busi¬ 
ness relevance of Web content an d estab- 
lishes the infrastructure to use it. 

This level's objective is to exploit the 
business potential of Web content as 
input to the data warehouse. Now' comes 
the dirty work of structuring Web con¬ 
tent into the proper format. The chal¬ 
lenge is twofold: First, adding a reliable 
time dimension to the detailed facts. Sec¬ 
ond, linking into the proper fact or 
dimension tables in the data warehouse. 
The most frequent application will be 
augmenting an existing dimension table 
with an additional attribute. However, 
the most potential comes from creating 
new fact tables that allow exploration of 
external business factors. 

Here are some suggestions on how to 
proceed: Investigate the current data 
warehouse. Obtain the schema defini¬ 
tion. Understand rhe major fact tables 
and key dimensions for those tables. 
Dump some typical data on the main 


tables. Compare the list of business fac¬ 
tors to the warehouse schema. Note the 
gaps. Next, consider how external data 
would fit into the schema. Decide if 
attributes for existing dimensions should 
be augmented or if new dimensions for 
existing tables should be added. Finally, 
prioritize specific business factors that 
have the greatest potential forextending 
coverage for the data warehouse. 

Looking Externally 

As companies look externally for their 
next competitive advantage, WF will 
become a necessary function of all DW 
systems. Content providers will have an 
economic incentive to supply reliable and 
quality information that is prestructured 
into generic warehouse schemas. 

W T F requires a new set of skills. It also 
requires an expanded infrastructure for 
networking and DW, Both require time 
to evolve into a production system. It will 
all come together if you work through rhe 
four WF levels Fve described. □ 


Dr. Richard Hackathorn (richardh© bolder 
.com) is president and founder of Bolder Tech¬ 
no logy\ Inc. (Boulder, CO). This article was 
extracted from a forthcoming book from Mor- 
gan Kaufmann Publishers. You can find a 
resource center for Web farming at http:// 
www. bolder, comb 
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Operating Systems 


Psion’s EPOC32 OS provides sophisticated real-time 
services for hand-held devices. By Dick Fountain 


A New Epoch for Hand-Helds 


ou probably know Psion as a 
hardware vendor—the one 
that offers the neat Series 3 
hand-held computer. Now 
its software division, Psion Software PLC, 
is actively seeking to license a new OS 
called EPOC32. Psion developed this ob¬ 
ject-oriented, multithreaded, real-time 
OS initially for its own new 32-bit ARM- 
based hand-held, the Series 5. 

The cramped hardware environment 
of a hand-held computer makes design¬ 
ing a suitable OS tough. Hand-helds have 
slow CPUs and small memories, yet they 
are increasingly expected to handle real¬ 
time tasks and offer a robust OS. Power 
economy is also crucial, because hand¬ 
helds are expected to run for weeks, rath¬ 
er than just hours, on batteries. 

EPOC32 addresses these needs by cram¬ 
ming features that you would expect to see 
only in a big-iron OS into minimal ROM 
space: It supports preemptive multitask¬ 
ing, hardware memory protection, and 
an innovative threading model that yields 
very low interrupt latency. Psion intends 
EPOC32 to be at the heart of future gen¬ 
erations of smart telephone and commu¬ 
nicator products, which means real-time 
performance is of the essence. 

As the screen on page 46 shows, the 
Series 5 implementation of the EPOC32 
OS includes a full set of personal produc¬ 
tivity applications—word processor, ad¬ 
dress database, sketch pad, diary, world 
clock, alarm, and sound recorder—that 
run under a pen-navigated GUI called 
EIKON. The EIKON interface is built as 
a clearly separate layer on top of the core 
OS. This setup allows you to replace the 
EIKON interface with a fully custom GUI 
while still reusing the underlying font, 
bit-map, and rich-text abilities. 

Clients and Servers 

EPOC32 is built on thoroughly modern 
design principles using a microkernel, a 


client/server structure, and object orien¬ 
tation. The kernel provides basic system- 
wide services, such as memory allocation, 
thread creation, semaphores, and timers. 
Some higher-level services are provided 
directly from the I/O device drivers via an 


object-oriented User Library API. All oth¬ 
er EPOC32 services are provided by sys¬ 
tem threads acting as servers, which run 
as separate processes outside the kernel. 

The Psion Series 5 implementation in¬ 
cludes 10 such servers, among them win¬ 
dow, file, database, communications, and 
font/bit map. A key feature of EPOC32 
servers is that they are responsible for 
cleaning up all resources used by their 
clients—after both normal and abnormal 
termination—to avoid resource leaks. 


A scaled-down version of EPOC32, 
used in embedded applications, still pro¬ 
vides the core OS services but limits the 
system to a single thread of operation. 
This restriction provides increased speed 
and reduced interrupt latency, which can 


be important in a real-time embedded sys¬ 
tem application. 

Threads and Superthreads 

EPOC32’s kernel exploits ARM’s memo¬ 
ry-management unit (MMU) hardware to 
provide a separate address space for every 
process running in the system. Threads 
are preemptively scheduled within these 
processes. The kernel executive runs in 
privileged mode and has access to all 
parts of the system. continued 




Much of the EPOC32 OS code can be simply 
recompiled for any processor. 
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Core 


Unprivileged user (i.e., application) 
threads must access all services via the 
kernel server. Applications are not al¬ 
lowed to directly access the system hard¬ 
ware, I/O, or interrupt hardware. This 
architecture allows EPOC32 to run with 
interrupts enabled almost all the time— 
and thus be very responsive to interrupt 
requests. A null thread, which runs only 
when there’s nothing else to do, controls 
the ARM’s power-saving circuitry. 

For the very lowest latency tasks, 
EPOC32 provides “superthreads” that 
run on the kernel side and allocate their 
own resources without going through 
the kernel server. Such a task might be a 
GSM satellite phone application, where 
certain events require a response within 
milliseconds, with a permitted toler¬ 
ance of just a few hundred microseconds. 

A communication that crosses process 
or thread boundaries is expensive, and 
EPOC32 servers use tricks to minimize 
this: Multiple processes aren’t allowed 
simultaneous access to the same data file; 
the window server queues requests and 
executes them in batches; the font serv¬ 
er shares its heap so clients can BIT-BLT 
directly from it; and all communica¬ 
tions servers run within the same process. 

EPOC32 uses an innovative asynchro¬ 
nous model for kernel and I/O service re¬ 
quests. To avoid power-wasting polling 
loops, each server spawns an “active ob¬ 
ject” that manages a request and waits on 
its completion. In effect, these active ob¬ 
jects offer nonpreemptive multitasking 
within a single thread, so few applications 
or servers ever need spawn more than a 
single thread. A word processing applica¬ 
tion, for example, reads keyboard and 
pen input, reformats text in the back¬ 
ground, and updates the state of GUI con¬ 
trols, all while concurrently using active 
objects within a single thread. 

Engines, Objects, 
and Embedding 

All EPOC32 applications divide cleanly 
into an “engine” that provides the appli¬ 
cation’s basic functions and a separate 
GUI that drives it, as shown in the figure 
on page 45. Applications access their data 
only via the engine’s API methods, nev¬ 
er by direct knowledge of its file format. 
An important EPOC32 module provides 
support services for application engines 
and their GUIs, in addition to two core 
data models—the stream store and the 
text content. 


A New Epoch for Hand-Helds 


Stream stores underlie every data struc¬ 
ture in EPOC32: files, the clipboard, even 
the undo buffers. Each application’s per¬ 
sistent data is a collection of streams (text, 
sound, or bit maps) linked by pointers 
and contained within a single store. This 
is similar to Microsoft’s Structured Stor¬ 
age, except that it’s built into the heart of 
EPOC32 right from the start. 


EPOC32 uses its engine-support layer 
to build several higher-level “views.” The 
Text view provides a user interface for 
displaying, editing, and formatting rich 
text; the Chart view provides business 
graphics, such as bar and pie charts; and 
the Grid view is a rich text grid that un¬ 
derlies the spreadsheet. 

These views provide images for print¬ 
ing as well as for screen display. By reus¬ 
ing them, you can make any application 
truly WYSIWYG with negligible program¬ 
ming effort. To make a new application 
able to embed pictures and sounds, you 
just use a Rich Text view as one of its com¬ 
ponents. EPOC32 embedding is limited 
compared to OLE: You can edit embed¬ 
ded documents in place, but you can’t 
embed previously created documents. A 
future release will overcome this limita¬ 
tion by adding a linking mechanism based 
on HTML. 

Developing for EPOC32 

EPOC32 is intended for final deployment 
only on ARM7- and StrongARM-based 
platforms. Psion has built a simulator 
program, called WINS, that uses the ac¬ 
tual EPOC32 code to emulate EPOC32’s 
behavior in a screen window under Win¬ 
dows NT or 95. Only the EPOC32 kernel’s 
hardware abstraction layer (HAL) need¬ 
ed to be rewritten for the Intel x86 CPU, 


since Win32 supplies all the graphics and 
file services. 

All EPOC32 file-server references are 
mapped to a designated “safe” area on 
your hard disk to ensure that buggy de¬ 
velopment code can’t touch your PC files. 
You can use WINS to develop EPOC32 
applications in C+-I- with standard Mi¬ 
crosoft Visual C++ tools and run them 


directly in the emulator environment. 
Once your application is fully debugged, 
you perform a final cross-compile onto 
the ARM using a tool set based on GNU 
C++. Later this year, Psion will release 
OVAL for EPOC32, a Windows-based rap¬ 
id application development (RAD) lan¬ 
guage environment that’s much like Visu¬ 
al Basic. 


WHERE TO FIND 


Psion Software PLC 
London, U.K. 

+44 171 2081800 
http://www.software.psion.eom/ 

Psion hopes that this easy development 
path will help it to license EPOC32 not 
only to other hand-held computer manu¬ 
facturers but to vendors of set-top boxes, 
mobile telephones, and communicators. 
Launching a new hand-held OS that com¬ 
petes with Microsoft’s Windows CE takes 
a lot of confidence, but Psion has reason 
to be confident in this arena: According 
to Forrester Research, the Series 3 is the 
hand-held market leader, with a 33 per¬ 
cent share and worldwide sales of more 
than 1 million units. □ 


Dick Fountain is a longtime BYTE contribut¬ 
ing editor based in London. You can contact 

him at dickp@bix.com. 



The EIKON user interface has fixed icons around the 
screen for rapid selection and task switching. 
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New IP-switch designs help move low-latency data such as sound 
and video through large networks. By Mick Seaman 


Smarter and Faster IP Connections 


ot so long ago, BO percent of 
all network traffic was con¬ 
tained within common sub¬ 
nets. Today, the phenomenal 
growth of the Internet and business intra¬ 
nets has dramatically increased the amount 
of traffic that must be routed among sep¬ 
arate subnets. Furthermore, network ad¬ 
ministrators who once had to worry far 
more abour the reliability of data md 
little about when it arrived are now faced 
with demands for bidirectional audio and 
video. In these examples, it's expected 
that there will be a small, acceptable data 
loss, but the issue of when this real-time 
data arrives at the desktop via increas¬ 
ingly busy networks has become vital. 

Unfortunately, current routing tech¬ 
nologies are not suitable for cost-effec¬ 
tive, multi gigabit low-latency traffic. This 
means that most LANs use switching as 
the basis for high-speed traffic among 
subnets on a local network, but they use 
slower routers for moving data among 
subnets on different LANs. Thus, as data 
moves among subnets (an ability made 
possible by the routers), it can face unpre¬ 
dictable delays. 

For these reasons, network managers 
want to design their LAN infrastructures 
on high-speed-switching architectures, 
because switches provide wire-speed for¬ 
warding between separate LAN segments 
while creating a single logical LAN be¬ 
tween end systems. New solutions being 
brought to market by two leading net¬ 
work suppliers aim to provide the con¬ 
trol-policy functions of routing with the 
wire-speed performance of switching. 

IP Switching 

Ipsilon’s IP Switching establishes virtual 
circuits that bypass routers* Open Sys¬ 
tems Interconnection (OSI) network level 
3 layer using flow-matching techniques. 
In IP Switching, which is targeted at asyn¬ 
chronous transfer mode (ATM) networks, 


each IP node sets up a virtual channel on 
each of its ATM physical links to be used 
as rhe default forwarding channel. An 
ATM input port inside each switch re¬ 
ceives incoming traffic on this default 
channel and sends it to lpsilorfs intelli¬ 


gent routing software in its switch con¬ 
troller. In addition to forwarding the 
packet over the default channel, the 
switch controller identifies the flow. A 
flow is a sequence of packets with the 
same point of origin, the same destina¬ 
tion, the same protocol type, and other 
common characteristics. 


The switch then performs a decision¬ 
making process to determine whether a 
flow should be routed or switched to a 
high-speed ATM virtual circuit. For a 
time-critical flow, the switch controller 
establishes a virtual circuit, eliminating 


the need for further router processing, as 
shown in the figure “Ipsiion’s IP Switch¬ 
ing Mechanism.” 

While this architecture does result in 
performance improvements, there are 
several potential drawbacks to Tpsilon*s 
switching solution. First, the architecture 
involves movingthe router aside in favor 



Ipsilon’s IP Switching Mechanism 


IP switch 


IFMP 


controller 


IFMP 



downstream 


IP switch 


IP*switch 

controller 



IP switch 



O Packet is forwarded over default ATM 
virtual channel EVOK IP-switch controller 
classifies the packet's flow. 

© IP-switch controller notifies upstream 
node to use a new VC. 

0 Packets begin moving on the new VC, 
and the stream Is labeled. 


o 

the flow. 


Downstream node requests new VC for 


© IP switch sends downstream flow on 
new VC and labels the flow. 

© IP switch maps upstream flow’s ATM 
port to that of the downstream node's 
ATM port, bypassing the controller. 


ipsilon Flow Management Protocol (IFMP) 
associates data flows with certain ATM 
virtual channels. 

General Switch Management Protocol 
(GSMP) gives the switch controller access 
to the ATM switch hardware. 


You can send low-latency data directly through an ATM 
virtual channel, bypassing the IP controllers. 


www.byte.com 


OCTOBER 1997 BYTE 47 









































1 

Networks 


of the Ipsilon switch controller, all in one 
step. Network managers may be unwill¬ 
ing to make such a change with the core 
p i ece of th eir netwo rking infrastr ucture. 

Second, there’s IP Switching’s flo w ori¬ 
entation. While opening a virtual circuit 
makes sense in many cases, the technol¬ 
ogy relies on predictions from the switch 
controller whether to establish the cir¬ 
cuit, For relatively small data transfers, 
opening the virtual circuit may not be 
worth the overhead that creating the vir¬ 
tual circuit imposes. 

Finally, IP Switching is suited only for 
ATM network architectures. Few LAN 
backbones are solely ATM-based. There¬ 
fore, Ipsilon’s IP Switching technology 
is suitable for only a small segment of 
the marketplace. 

Fast IP 

The Fast IP protocol from 3Com (the 
author is an employee of 3Com) offers 
the performance of switching with the 
control of routing over all types of net¬ 
work backbone technologies, including 
Ethernet, Fast Ethernet, Gigabit Ether¬ 
net, Fiber Distributed Data Interface 
(FDDI), Token Ring, and ATM OC. Fast 
IP is applicable in both packet- and cell- 
based networks. 

Fast IP is different from other IP-switch¬ 
ing solutions In that it is initiated at the 
desktop, not in a router or switch. By 
equipping desktops and servers with the 
means to tell the network what they need 
and when they need it—and then explic¬ 
itly tagging the associated frames—net¬ 
works can implement the required qual¬ 
ify of service policies without guessing or 
compromising performance by having to 
examine details in frames. Fast IP also 
reduces the number of layer 3 routing 
hops wherever possible, thus maintain¬ 
ing network simplicity and speed, and 
reducing latency. 

A Fast IP connection begins at the desk¬ 
top system through a Next Hop Resolu¬ 
tion Protocol (NHRP) request and re¬ 
sponse technique. NHRP uses source and 
destination media access control (MAC) 
addresses to establish a layer 2 connec¬ 
tion. It also optionally uses tags defined 
under the IEEE-802.Iq “Draft Standards 
for Virtual Bridged LANs,” known as 
Group Address Registration Protocol 
(GARP). 

The desktop addresses its first packet 
to the layer 3 router. The router forwards 
the packet to its destination, while apply- 


Smarter and Faster IP Connections 


3Com’s Fast IP Mechanism 


Subnet A i Subnet B 


o 


[ 





Sw/fcftes and routers use 802. ip 
Group Address Registration Protocol (GARP) 
to map and exchange VLAN topology information 


Server 


OSI 

network 

layers 

Layer 3 

Layer 2 


O Desktop system sends Next Hop 
Resolution Protocol [NHRP) packet with 
rts own media access control (MAC) 
address and virtual LAN ID to server. 

Switches and routers forward the 
packet, using normal forwarding polices, 
such as filtering and security. 

© Server returns NHRP response directly 
to desktop's MAC address. The response 
packet carries the server's MAC address 
and VLAN ID. 


© Switches and routers forward the 
packet using either the MAC address or 

VLAN ID. 

© If the desktop receives the response 
packet, a layer 2 connection exists 
between the subnets. 

© Desktop uses server's MAC address to 
exchange packets, in effect bypassing the 
routers 


Fast IP uses standard network protocols to establish 
a layer 2 network link for low-latency data. 


mg common filter/firewall policies. 
When the server receives the packet, an 
NHRP response is sent via lay er 2 directly 
to the originating desktop’s address. If 
the response packet reaches its destina¬ 
tion, it indicates that there is a directly 
switched path to the server. The desk¬ 
top then uses the server's MAC address to 
communicate via layer 2, bypassing the 
routers, as shown in the figure “3Corn’s 
Fast IP Mechanism.” If the response is not 
received, the data flow continues to be 
routed as before. 

In addition to simplifying manage¬ 
ment and enhancing speed by bypassing 
routers, Fast LP is based on several emerg¬ 
ing standards, including IEEE-802.iq, 
Internet Engineering Task Force (IETF) 
NHRP, and IEEE-802. Ip “Draft Standard 
for Traffic Class and Dynamic Multicast 
Filtering Services in Bridged LANs." 

Fast IP is an affordable solution, being 
software-based. Because it is initiated and 
controlled solely by desktops and servers, 
it requires no changes to switches and 
routers. All that's needed to achieve Fast 
IP benefits is to add software to the appro¬ 
priate systems. Client software and sup¬ 


port for switches will be available from 
3Com in the second half of this year. 
Fast IP client software will be bundled 
with certain PC network interface cards 
(NICs), and you can download it from 
3 Corn's Web site (http://www.3corn.com). 

Migration Path 

What's probably of interest to the net¬ 
work manager is that Fast IP offers a grad¬ 
ual migration path. It does not remove 
the router. It simply speeds up the rout¬ 
er's performance. As mentioned earlier, 
it requires only software installation on 
the end systems (desktops and servers). 
No changes are necessary to the hard¬ 
ware or software of existing routers in the 
network to support Fast IP. Importantly, 
Fast IP interoperates with switches that 
don’t support 802.1 p, 802. Iq, and NHRP. 
Thus, a manager can slowly upgrade the 
end systems without worrying about 
bringing down the network. 0 


Mick Seaman is vice president and chief tech¬ 
nical officer of 3Com’s network systems oper¬ 
ations. You can contact him by e-matl at 

editors@bix.com. 
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A Pentium-class processor rebels against current design trends 
with a vastly simplified microarchitecture. By Tom R. Half hill 

Keeping It Simple 


an simplicity and elegance 
surpass complexity at the 
processor level? That’s what 
Centaur Technology is bet¬ 
ting as it prepares to ship a new Pen¬ 
tium-class microprocessor, the JDT-C6. 
It’s a stripped-down CPU that radically 
departs from modem trends in CISC and 
RISC design. 

At first glance, the IDT-C6 is a simple 
design—one might almost say old-fash¬ 
ioned. It flunks almost every buzzword 
benchmark: no superscalar pipelines, no 
superpipelining, no out-of-order execu¬ 
tion, no speculative execution, no re¬ 
name registers, no reorder buffers. It 
doesn’t even do branch prediction—the 
first x86 chip without that feature since 
1993, At first glance, it resembles a 1980s- 
vintage 486. 

Stranger still, the LDT-C6 is the debut 
product from an unknown start-up com¬ 
pany, Centaur is a new subsidiary of Inte¬ 
grated Device Technology (IDT), which 
is a well-known manufacturer of static 
RAM (SRAM) chips and RxO00-series RISC 
processors under license from Silicon 
Graphics/Mips, However, IDT has not 
had any previous experience with the x86 
architecture. 

Internally, theIDT-C6 has little in com¬ 
mon with other fifth- and sixth-genera¬ 
tion x86 processors. Yet according to 
Centaur, it closely matches the perfor¬ 
mance of a mul timed! a extensions {MMX) 
Pentium when running the Winstone 97 
business benchmark (37.7 versus 37.5 
Winstones at 200 MHz), And as the table 
“Processors Compared” on page 52 indi¬ 
cates, it has a much smaller die size than 
a Pentium, which means it should cost sig¬ 
nificantly less. 

However, at this writing. Centaur bad 
not yet announced prices, and BYTE was 
unable to verify the performance claims 
by running the BYTEmark suite or Bap- 
co’s Sysmarks. Although Centaur was 


showing samples of the 1DT-C6 in May 
and June, final-production silicon wasn’t 
expected until mid-August—too late to 
benchmark for this issue. 

When BYTE does test a production 


chip, it will likely finish behind an iden¬ 
tically clocked Pentium on the BYTE- 
marks. Although BYTEmark programs 
use real-world algorithms, they are still 
CPU-intensive synthetic benchmarks. 
Centaur agrees that its chip will do bet¬ 
ter with application-level benchmarks, 
such as the Winstone or Sysmark suites. 

The reason for this is the processor’s 
ascetic design. The IDT-C6 sacrifices raw 
core throughput to gain other advan¬ 
tages; large internal caches (32 KB each 


for instructions and data), high clock 
speeds (150, 180, and 200 MHz to start, 
with 225 and 240 MHz likely this fall), low 
power consumption (14 W maximum at 
200 MHz for the desktop chip, and 7.1 to 


10.6 W for the mobile chips), a tiny die 
size (88 square millimeters), and rapid 
upgrades (Centaur hopes to deliver im¬ 
proved versions every six to 12 months). 

One at a Time 

The idea of a streamlined x86 processor 
has been cooki ng for years in the mind of 
Glenn Henry, Centaur’s president. He 
is a former IBM Fellow and RISC pioneer 
who came to IDT by way of Dell and 
Mips. At his last job, Henry worked on a 



A Straightforward Pipeline 
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Fetch instructions from cache. 


Translate x86 instructions into simpler 
in ic roi nst ructions. 

The IDT-C6 can fetch, translate, and store up to 
three instructions in a queue while a complex 
instruction executes in stage 5. 

Fully decode instruction and 
access registers. 

Calculate addresses and evaluate branches. 
Not'taken branches move directly to stage S 
in only 1 clock cycle. 

Some instructions require multiple cycles 
to execute. 

After execution, write results to 
registers or memory. 
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Taken branches force the IDT-C6 to fetch the target instruction 
and move rt through stages 1-4, using 4 clock cycles. 


The IDT-CG's pipeline resembles a 486 pipeline. 
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hybrid RISC/CISC processor that could 
execute both the RxOOO and x86 instruc¬ 
tion sets. 

That project fizzled, but Henry took 
his ideas to IDT. In April 1995, Henry and 
his first three engineers sat down at his 
kitchen table in Austin, Texas, to sketch 
out the IDT-C6. They conceived a chip 
that had a single six-stage instruction 
pipeline. That alone was heresy. Virtually 
all of today’s processors—both CISC and 
RISC—are superscalar devices. This 
means they have multiple pipelines that 
execute two or more instructions at once. 
The exceptions are low-cost embedded 
processors. 

The decision to have only a single 
pipeline immediately saved millions of 
transistors (and the associated complex¬ 
ity), Superscalar processors need com¬ 
plex logic to control the flow of instruc¬ 
tions through their parallel pipes. The 
latest CPUs—such as Intel’s Pentium !1 
and Pentium Pro, AMD’s K6, and Cyrix’s 
6x86MX—can also execute multiple in¬ 
structions out of order before retiring the 
results in original program order. 

Centaur’s chip is obviously a strict in- 
order machine, because it executes only 
one instruction at a time. That saves even 
more transistors, hecause it doesn’t need 
a reorder buffer, rename registers, or 
the extra control logic to manage all that 
instruction shuffling. 

Because of these design decisions, the 
IDT-C6 requires significantly less testing 
than a more complex CPU. “Trying to 
design and verify an out-of-order super¬ 
scalar processor is a real problem for 
everybody, especially for an x86,” notes 
Henry. “Only two years later, we’re sam¬ 
pling our Pentium-class processor,” 

That’s about half the time it takes to 
design and verify most other CPUs. Nex- 
Gen labored for eight years on its fi rst x86 
chip. In rel is spending about five years on 
Merced, 

The Branch Not Taken 

Raising even more eyebrows among the 
digerati, Henry decided to omit branch 
prediction, too. Although this decision 
eliminates a branch targer buffer and 
other related circuitry, it appears to be an 
odd trade-off Branches are so common 
in modern code (about one for every five 
instructions) that it seems as if a little 
extra complexity could significantly 
boost throughput. 

To understand why the company made 
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this decision, take a closer look at the 
chip’s pipeline, as shown in the figure “A 
Straightforward Pipeline” on page 51. It’s 
similar to a 486 pipeline (fetch, decode, 
address calculation, execute, writeback) 
except for an additional translate stage 
(stage 2). During that stage, the IDT-C6 
translates x86 instructions into simpler, 
33-bit-longmicroinstructions or retrieves 
microcode from its internal ROM, much 


as other x86 chips do. In stage 3, the chip 
fully decodes the instruction and accesses 
the registers. In stage 4, it evaluates 
branches. 

If the program doesn’t branch at this 
point, stage 4 takes only 1 clock cycle, so 
instructions keep flowing and life is beau¬ 
tiful, However, if the program does 
branch, the CPU must fetch the targer 
instruction from the cache and herd it 
through the pipeline, which consumes 4 
dock cycles. Most branches aren’t taken, 
so the JDT-C6 averages about 2,5 clock 
cycles per branch. 

By comparison, a Pentium needs only 1 
dock cycle per branch if it correctly pre¬ 
dicts the outcome. However, if a Pentium 
guesses wrong, it needs 4 or 5 clock cycles 
to recover. Henry calculates that a Pentium 
averages about 1,8 clock cycles per branch, 
l n h i s j u dgmen t, th e Penti urn’s extra com- 
plexity buys only a little more efficiency. 

For all its simplicity, the 1DT-C6 still has 
a few tricks to speed execution. The 
IDT-C6 has an eight-entry call-return 
stack. When a program branches, the 
CPU pushes the return address onto this 
internal stack. Most other CPUs would 
store and retrieve the address from mem¬ 


ory, Centaur predicts that the IDT-C6 will 
save a slow memory access by pulling the 
address off the return stack about 90 per¬ 
cent of the rime. 

Another special feature is a cache that 
holds eight entries from the page-direc¬ 
tory table, a lookup table that x86 proces¬ 
sors use to access memory. About 90 per¬ 
cent of the rime, the 1DT-C6 finds the 
pointer it needs in the cache instead of 


looking in the table, which saves yet an¬ 
other memory access. And to keep com¬ 
plex instructions from paralyzing the 
chip’s lone pipeline, the IDT-C6 also has 
a special queue incorporated into stage 
2 that lets it fetch and translate up to three 
instructions while executing another 
instruction. 

In other words, the IDTC6 isn’t as prim¬ 
itive as it first appears. It’s not just a recy¬ 
cled 486 chip with MMX tacked on. Rather, 
it’s a bold attempt to quickly produce an 
x86 processor that offers competitive 
performance at an affordable price. 

“We’re going to get hit hy all the tech¬ 
nical journals because we don’t have 
superscalar pipelines and out-of-order 
execution and all that other stuff,” says 
Henry. “But microprocessors ought to be 
commodities. Our theme was to develop 
a chip for the common masses. This proj¬ 
ect was my labor of love.” 13 


Tom R. Halfhill is a BYTE senior editor who is 
based in San Mateo, California. You can con¬ 
tact him at thalfhill@blx.com. Additional 
information about the Centaur Technology 
IDT-C6 can be found on its Web site at 
http: f! www. cent tech, com . 
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Processors Compared 



Centaur IOT-GG 

Intd Pentium (P55C) 

Intel 4S6DM“ 

Top dark speed 

200 MHz* 

233 MHz 

100 MHz 

MMX instruction set 

te 


No 

MMX instruction issue 

One per cycle 

Two per cycle 

N/A 

Number ot integer pipelines 

One 

Two 

One 

Li cache (instruction plus data) 

32KG + 32KB 

16 KB + IB KB 

16 KB unified 

Number of transistors 

5.4 million 

45 mtlSoit 

L6 million 

Fabrication process 

035-uicron CMOS 

0.35-micron CMOS 

Di-micron CMOS 

Die sire 

S3 sq. mm. 

140 sq. mm. 

345 sq.mm. 

Pinout 

Socket? 

Socket? 

466 socket 

Introduction date 

September 1997 

June 1997 

March 1994 


*The 406DX4 was Intel's most powerful 406. Earlier 486 chips (first introduced in 1989) ran at 
66 MHz or slower, had an B-KB unified Li cache, andi included only 1.2 million transistors, 
**Iho 225- and 240-MHz versions are likely this fait 
N/A — not applicable 

















Programming 

This language allows for the easy writing of threaded programs 
with bidirectional communications. By Larry Rau 


Limbo Code Sample 

SortExainple.b 

implement SortExample: 

1 ncl ude “sys * m" ; 

sys: Sys; # declare module instance 
// import sys names into current module scope 
print: import sys: 
include "draw.m" ; #need some decls 
include "Sort.m" : #bring in Sort module decl 
sort : Sort; //declare mod instance var 

SortExample : module 
! 

init : fn( ctxt : ref Draw->Context f args : list of string ); 
h 

inittctxt: ref Draw->Context r args: list of string) 

{ 

sys - load Sys Sys >PATH; 
i f ( len args < 3 } 
exit; 

args = tl args: //ignore prog name 

alg :=hdargs; //decl a re and assi gn al gori thm name 

modname ; string; 

case ( alg ) 

continued 


Programming 

imbo is a new general-pur¬ 
pose programming language 
developed by Lucent Tech- 
nologies for writing appli¬ 
cations that run on the Inferno OS (see 
“Inferno: One Hot OS,” June BYTE). Lim¬ 
bo uses attributes from well-known ex¬ 
isting languages as well as adding a few 
twists of its own. It has several features 
that allow for the creation of very dynam¬ 
ic, concurrent applications. 

Limbo bucks the current object-ori¬ 
ented programming (OOP) trend: It con¬ 
tains no language features that aid in 
the development of 00 applications. In¬ 
stead, it’s a procedural language that uses 
the concepts of modules with separate in¬ 
terfaces and implementations that allow 
developers to create well-structured ap¬ 
plications. The Limbo language reference 
manual, along with the Limbo compilers, 
is available with the Inferno Develop¬ 
ment Kit on-line at http://www.lucent 
.com/inferno. 

Language Features 

C and Pascal programmers will find that 
Limbo syntax lo oks fam i 1 i ar. Li m bo dec- 
la ratio ns arc in the Pascal style of name/ 
colon/type, and statements and expres¬ 
sions are generally similar to C*s in both 
syntax and semantics. Unlike C, Limbo 
contains a rich set of built-in types and is 
strongly typed (both static and run-time}. 
IPs also very dynamic, uses garbage col¬ 
lection, and offers support for threads 
and communications. 

Limbo contains the typical primitive 
types—byte, i nt,bi g, and rea LUnlike 
C, these primitives have well-defined 
sixes (i nts are 4 bytes, bi g$ are 8 bytes, 
and so on). This improves code porta¬ 
bility across different architectures. More 
complex data types include arrays, strings, 
and the Abstract Data Type (ADT—some¬ 
thing between a C struct and a C++ 
class). Limbo also contains additional 


In Limbo 


high-level structured types—lists, tuples, 
modules, and chan (channels). 

Arrays in limbo are always created dy¬ 
namically from memory in the heap and 
referred to via a reference. (References 
are much like C++ references for param¬ 
eter passing. One of Limbo’s advantages 
is that it does not support pointers.) As¬ 
signing an array, or passing it to a func¬ 
tion as a parameter, passes a reference to 
the contents of the original array. 

Along with the traditional array-index 
operations, Limbo also provides slicing. 
A slice is a subarray that’s specified by an 
index range. A slice is a reference to the 
original array; therefore, if it’s modified, 
so Is the original array. The Limbo lan¬ 
guage reference manual provides details 
about various flexible forms of creating 
and manipulating arrays. 


The ADT is Limbo’s counterpart to the 
C++ cl ass. As with C++, functions 
can be encapsulated with the type. How¬ 
ever, neither inheritance nor polymor¬ 
phic functions are supported. ADTs are 
value types; assigning an ADT results in 
a copy of the data contained in the orig¬ 
inal ADT, Limbo does not allow a pro¬ 
grammer to manipulate the references 
themselves—only the data referred to 
in the references. 

Lists and Tuples 

The Limbo list type allows for a se¬ 
quence of like-typed items to be collect¬ 
ed and manipulated. Limbo contains 
three list operators: hd, tl,and : The 
hd operator returns the head (i.e,, first) 
item of the list. The tl operator returns 
the tail {Le., the list of items following the 
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head). The infix operator :: is used to 
construct lists. The following code frag¬ 
ment shows lists: 

stuff i- 30 (20 : r (10 :: 

Stuff)); 

(head , tai1) := (hd stuff, tl 
stuff); 

This example contains a useful, yet 
uncommon, type called a tuple > which is 
an ordered collection of items—essen¬ 
tially an unnamed record. Tuples in Lim¬ 
bo are first-class types and can be used as 
variables, function parameters, and func¬ 
tion-return values. 

A unique Limbo type is the chan (or 
channel) type. Channels represent a syn¬ 
chronous bidirectional typed commu¬ 
nications path between threads. Limbo 
offers a number of language features that 
use this very powerful type. 

A communications operator (< -) sends 
and receives values along a channel. Lim¬ 
bo also provides an a 11 statement, which 
is similar in structure to a case statement. 
Jt allows for a set of channels to be given 
a f air ch ance fo r a se nd /rece i ve o p e rati on 
to complete. This ensures that a single 
heavily used channel will not keep less 


Programming in Limbo 


frequently used channels from commu¬ 
nicating in a timely manner. 

Channels are simple to use. Once one 
is created, any thread that has a refer¬ 
ence to it can read or write to it. When a 
thread writes to a channel, the thread 
blocks until a corresponding read rakes 
place (likewise for thread reading). This 
feature allows a channel to be used as a 
means for synchronizing threads. 

Limbo programs are organized into 
logical blocks called modules* which con¬ 
tain declaration and implementation 
files. A module declaration file contains 
the module’s exported types, constants, 
and functions and defines the interface 
to the implementation. A module imple¬ 
mentation file provides the actual code. 
A module implementation can have ad¬ 
ditional types, constants, data, and func¬ 
tions that are considered private. 

Programs explicitly load modules at 
run time. When a module is loaded, it’s 
assigned to a variable that is declared to 
have a type of a specific module; this as¬ 
signment is protected via a run-time type 
check. This allows instances of modules 
to be passed into and out of functions, as 
well as stored. Furthermore, multiple in¬ 
stances of a module can be loaded; each 


Limbo Code Sample (continued) 

"Bubbl e" or 
"Insert" or 

"Quick" => modname = alg+"5ort.di 
* => exit: //unknown 

) 

sort = load Sort modname: //dynamic module load 

# convert list of strings to array of int 
nums :— tT args; //rest of arguments 

vals array[len nums] of int; 
fort x: =0; nums 1= nil : nums = tl nums ) 
val stx-H-3 - Int (hd nums): 

# do sort of list of integers 

ch := chan of Sort->ResuU: //create channel for result 

// start thread to do sort 

spawn sort->SortIntsC vals. ch ): 

// wait for results 
(result.err) <> ch; 
if ( err !« ) 

{ 

print( "Error: %s\n'\ err ): 
exi t; 

I 

# print numbers 

for( x=Q: x<len result; x++ ) 
print( “%d ". result[x] ): 
print("\n” ); 
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Instance maintains its own set of mod¬ 
ule data while sharing code. 

Threads and 
Communications 

Limbo provides a single, simple language 
element—the spawn statement—to sup¬ 
port multithreaded programming. This 
statement accepts a single parameter, 
which provides a function that the new 
thread executes. In Limbo, threads are 
extremely lightweight and are intended 
robe treated as an inexpensive, primitive 
resource that an application can use to 
accomplish a task. 

The aforementioned al t statement 
allows an application’s thread to simul¬ 
taneously operate on multiple channels. 
This simple statement is a powerful fea¬ 
ture of the Limbo language and greatly 
aids in creating robust and efficient con¬ 
current applications. A single thread can 
block waiting on one of many channels 
to complete a read or write operation and 
then perform an action that depends on 
which channel completed. This state¬ 
ment is similar to—but is a great deal 
more powerful than—the sel ect () and 
polK) functions used in Unix. 

A Sample of Limbo 

The text box "Limbo Code Sample" con¬ 
tains pan of a simple and contrived pro¬ 
gram, SortExample.b, that shows some 
of Limbo’s features. It should help get a 
new Limbo programmer up and running. 

SortExample.b has a small driver pro¬ 
gram that shows how to load one of two 
modules, each of which implements a dif¬ 
ferent sort algorithm, thus leaving to run 
time which sorting implementation to 
use. This example is more complex than 
it needs to be, but it’s useful for demon¬ 
strating how to use threads and chan¬ 
nels in Limbo. 

Forthe actual sort, a thread is spawned 
using the sorting function as the second¬ 
ary thread. A channel is used to commu¬ 
nicate the results of the sort back to the 
main thread. The main thread blocks 
on the channel read and thus waits until 
the sorting thread completes. This file, 
the sort modules, and the header file are 
all available for downloading from The 
BYTE Site (http://www.byte.com/art/ 
downloads/download, htm). O 


Larry Ran (Whitehorse Station , NJ) is a mem¬ 
ber of the Inferno development team . He can 
be reached tfMarryr@lucent.com, 

www.byte.com 













Taking 

Command 


Just Got Easier 



NEW! On Screen Management 

The only KVM switch with the power and flexibility to manage 
the most complex server rooms just got better. Now, not only 
can you manage hundreds - even thousands - of servers from 
a single location, but with our new On Screen Management, 
it's easier than ever. Pop-up menus make it simple to name, 
configure and select your attached servers on the fly. 


Multiple Users 

For growing multiuser systems, the AutoBoot Commander 4xP allows up to four users simultaneous 
access to any attached computer. Add even more users with our expansion options, all with 
independent access to every computer. 


Easy Expansion for your Crowing System 

Designed for expansion, the 4xP allows you to easily add 
computers and users as your installation grows. Combine that 
with our extension capability, and you can locate computers 
and users as far as 300 feet away from the 4xP unit! 



Multiple Platforms 

The 4xP is designed from the ground up to support multiple platforms: Mix and match PC, Sun, SCI, 
HP 9000, Dec Alpha, RS/6000, and Macs -- control them all with a single set of peripherals. 


Whether you run a growing data center or the most demanding server room, the 4xP saves you valuable 
time, space and money. Who would have thought a command performance could be so easy? 



Cybex Computer Products Corporation 

4912 Research Drive Huntsville, Alabama 35805 USA 

(800) 93CYBEX (29239) * (205) 430-4030 fax 

http://www.cybex.com 
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BANYAN Compatibly 


Cybex, the Cybex Logo, AutoBoot, Commander and 4xP are trademarks or registered trademarks of Cybex Computer Products Corporation.PC, 
Sun, SGf, HP, Dec Afpha, RS/6000, Microsoft, Windows NT, Novel, Netware, Banyan, LANtastic and Mac are trademarks or registered 
trademarks of their respective manufacturers. 

Come see us at; Networld + Interop: Oct 8-10, Atlanta, Booth 3945 
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It does things 
computers 
weren’t able 
to do back in 


1997. 


I 1 


Introducing NEC Direction' PCs. 

The latest in cutting edge technology from NEC. 



NJEC 
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The new Direction PC from NEC isn't merely ahead of most 
computers. It's ahead of its time. In fact, it represents the next 
phase in the PC evolution. Which isn't surprising when you consider that NEC introduced the 


first color laptop and the first high availability workgroup servers. So call NEC NGW !U and 


Why NEC NOWS 

• The security of partnering with a company known for 
its technological innovations. 

1 The flexibility of ordering dirert or through a reseller. 

■ The expertise of System Consultants. 

■ The immediate availability of competitively 
priced products. 

- The resources of one of the worlds E C 

largest computer companies. M O 


talk to a knowledgeable System Consultant 
who can help you design the Direction system 
that best suits your needs. We'll even give you 
the choice of working with a highly qualified 
NEC reseller partner. See why, 
in an industry where people 


struggle to stay current, NEC offers a more appealing option. Staying ahead. 


pentium'’ 



Wave table audio system 
provides clearest 
sound available. 


©1997 NEC Computer Systems Division, Packard Bell NEC, Inc. NEC, Versa, and Multisync are registered trademarks; VersaBay, A700, C700, 
C500, £5M, Port Bar, Mini Dock and ExpressSSOO are trademarks, and Ultra Care is a service mark ot NEC Corporation, all used under license by 
Packard Beil NEC, Inc. Direction, Versa Note, Versa Exec, and Magic Eye are trademarks and NEC NOW is a service mark of Packard Bell NEC, 
Inc, Leasing based on typical Jb^month lease with purchase option. Other lease options may be available, leasing arranged by third party leasing 
company to qualified customers. Prices do not include shipping or applicable sales tax, are valid In the US only and are subject to change without 
notice. Products and specifications are subject to change without notice. ‘Product is 56Kbps capable. However, due to FCC rules which restrict 
power output of the service providers' modems, current download speeds are limited to approximately 53Kbps, Actual speed may vary depending on 
line conditions. M5 r Intelll Mouse, Microsoft, Windows and Windows NT are registered trademarks of Microsoft Corporation, NetWare and Novell 
are registered trademarks of Novell, Inc. The Intel Inside logo, LAN Desk and Pentium are registered trademarks and MMX is a trademark of Intel 
Corporation, All cither trademarks and registered trademarks are property of their respective owners. 
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Video performance 
is enhanced by 
4MB of WRAM. 


300MHz Intel 
Pentium II processor 
(the fastest on 
the market). 


NEC Direction PCs A new direction in cutting edge technology. 


Common Features: Mini-Tower or Desktop Too I-Less Chassis • 24X max CD-ROM • 3.5" Floppy Drive 
• Microsoft* Windows* 95 • MS* Office 97 SBE • 2 USB Ports • Microphone • Palmrest Keyboard 
and MS IntelliMouse* • 3-Year Limited Warranty with 1-Year On-Site Service • DirecPC Satellite 
Dishes are Now Available as Upgrades on all Direction Systems 


Direction SPT233 

• 233MHz Pentium processor with MMX* 
technology/512 KB L2 Pipeline Burst Cache 

• 7.0GB Ultra DMA Hard Drive/32MB SDRAM 

• Number Nine PCI Revolution 3D, 4MB WRAM 

• Altec* ACS-45 Speakers/AWE32 Wavetable Audio 

• Iomega* Zip Drive 

• U.S. Robotics" 56Kbps* Data/Fax/Voice Modem 

• NEC C700" 17" Monitor (16“ v.i.s.) 

• Upgrade to NEC MultiSync* A700" 17" 
Monitor (15.6" v.i.s.), add $229 

• Upgrade to 64MB SDRAM, add $199 

$2649 

Business Lease: $95/mo. 


Direction SPT233 

• 233MHz Pentium processor with MMX 
technology/512KB L2 Pipeline Burst Cache 

• 4.3GB Ultra DMA Hard Drive/32MB SDRAM 

• Number Nine PCI Revolution 3D, 4MB WRAM 

• Altec ACS-45 Speakers/AWE32 Wavetable Audio 

• NEC C700 17" Monitor (16" v.i.s.) 

• Upgrade to Altec ACS-410 Speakers with 
ACS-251 Subwoofer, add $69 

• Optional U.S. Robotics 56Kbps* Data/Fax/Voice 
Modem, add $119 

$2379 

Business Lease: $86/mo. 


Direction SPT233 

• 233MHz Pentium processor with MMX 
technology/512KB L2 Pipeline Burst Cache 

• 43GB Ultra DMA Hard Drive/32MB SDRAM 

• 4MB SGRAM PCI Graphics Card 

• Altec ACS-45 Speakers/Integrated Yamaha 
Sound 

• NEC C550 15" Monitor (14" v.i.s.) 

• Upgrade to NEC C700 17" Monitor (16" v.i.s.), 
add $199 

• Upgrade to AWE32 Wavetable Audio, add $49 

$1949 

Business Lease: $70/mo. 


Direction SPT200 

• 200MHz Pentium processor with MMX 
technology/512KB L2 Pipeline Burst Cache 

• 3.2GB Ultra DMA Hard Drive/32MB SDRAM 

• 4MB SGRAM PCI Graphics Card 

• Altec ACS-90 Speakers/Integrated Yamaha 
Sound 

• NEC C550 15" Monitor (14" v.i.s.) 

• Upgrade to NEC C700 17" Monitor (16" v.i.s.), 
add $199 

• Upgrade to Iomega Zip Drive, add $99 

$1789 

Business Lease: $64/mo. 




NEC 


Direction SPL300 

• 300MHz Pentium II processor with MMX 
technology/512KB Integrated L2 Cache 

► ATX Motherboard with 440LX Chip Set 

► 9.0GB SCSI Hard Drive/64MB SDRAM 

• Number Nine AGP Revolution 3D, 4MB WRAM 

• Altec ACS-90 Speakers/Integrated Yamaha Sound 

• Adaptec 2040UW SCSI Controller 

• Iomega Zip Drive 

• NEC C700 17" Monitor (16" v.i.s.) 

• MS Windows Nr 4.0 

• Upgrade to 128MB SDRAM, add $379 

• Upgrade Video Memory to 8MB WRAM, 
add $119 

$4229 

Business Lease: $148/mo. 


Direction SPL300 

• 300MHz Pentium II processor with MMX 
technology/512 KB Integrated L2 Cache 

• ATX Motherboard with 440LX Chip Set 

• 6.4GB Ultra DMA Hard Drive, 9.5ms/64MB 
SDRAM 

• Number Nine AGP Revolution 3D, 8MB WRAM 

• Altec ACS-45 Speakers/Wavetable Audio 

• U.S. Robotics 56Kbps* Data/Fax/Voice Modem 

• Iomega Zip Drive 

• NEC C700 17" Monitor (16" v.i.s.) 

• Upgrade to Altec ACS-410 Speakers with 
ACS-251 Subwoofer, add $69 

• Upgrade to NEC MultiSync A700 17" Monitor 
(15.6" v.i.s.), add $229 

$3499 

Business Lease: $126/mo. 


Up to 9GB SCSI hard drive 
for large capacity storage. 


Convertible chassis 
available as a mini-tower 
or a desktop. 


SDRAM for 
fast memory access. 


Direction SPL300 

• 300MHz Pentium II processor with MMX 
technology/512 KB Integrated L2 Cache 

• ATX Motherboard with 440LX Chip Set 

• 7.0GB Ultra DMA Hard Drive/64 MB SDRAM 

• 4MB SGRAM AGP Graphics Card 

• Altec ACS-90 Speakers/Wavetable Audio 

• NEC C700 17" Monitor (16* v.Ls.) 

• Upgrade to Number Nine AGP Revolution 3D, 
4MB WRAM, add $219 

• Upgrade to Iomega Zip Drive, add $99 

$2949 

Business Lease: $106/mo. 


Direction SPL266 

» 266MHz Pentium II processor with MMX 
technology/512KB Integrated L2 Cache 

* ATX Motherboard with 440LX Chip Set 

* 4.3GB Ultra DMA Hard Drive/32MB SDRAM 

► 4MB SGRAM AGP Graphics Card 

► Altec ACS-90 Speakers/Integrated Yamaha Sound 

* NEC C550 15* Monitor (14* v.i.s.) 

* Upgrade to Wavetable Audio, add $49 

k Upgrade to NEC C700 17" Monitor (16" v.i.s.), 
add $199 

$2329 

Business Lease: $84/mo. 


To order, get a free catalog or 
find your nearest reseller call: 


1-888-8-NEC-NOW 


Mon-Fri 8am-8pm EST 


Dept.No.BT582A www.necnow.com 
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I nee the unsinkablc Titanic of 
high-speed networking, 
asynchronous transfer mode 
(ATM) looks like it might 
I have a hole in its hull. The 
icebergs in this case? Inexpensive frame 
relay, IP WANs, and Gigabit Ethernet. 

The ATM protocol stack was developed 
to run everywhere from the desktop to the 
server to the largest phone company switch¬ 
es. But high costs are keeping it from most 
desktop systems. And thanks to the rise of 
Gigabit Ethernet, there will be no shortage 
of bandwidth among servers. 

That leaves the traditional argument for 
using ATM: to collapse many different 
networks—voice, video, and data—onto 
a single backbone. But ATM doesn’t look 
like the only way to do even that anymore. 
Instead of ending up as most things to most 
people, ATM will turn out to be some things 
to some people—particularly phone com¬ 


panies that have already climbed the ATM 
learning curve. The increasing speeds at 
which frame relay runs, along with the 
promise of new IP services such as guaran¬ 
teed bandwidth and voice over frame, are 
challenging ATM’s assumed dominance as 
a public WAN service. Furthermore, frame 
relay is based on IP addresses, whereas 
ATM’s addressing scheme is based on ISDN 
phone numbers. With IP-based services at 
the local exchange carrier and offered by 
many Internet service providers (ISPs), it 
will be difficult to “dial” others using an 
ISDN-based system they aren’t subscribed 
to. The growth of frame relay, coupled with 
new technologies to speed packet services 
and counter congestion, promises to pre¬ 
serve familiar IP addresses and routing pro¬ 
tocols (such as OSPF) instead of forcing a 
migration to whole new schemes. 

If you haven’t yet implemented the tech¬ 
nology, and especially if you’re not a phone 


company, the bottom line is this: Get ready 
for an explosion of reasons not to incor¬ 
porate ATM into your customer premises 
equipment (CPE). The age of IP dial tone is 
at hand. 

ATM and Frame Relay 

If you thought ATM was the only way to get 
a high-speed WAN connection, think again. 
Frame relay is breaking through its T1 
(1.544 Mbps) and T3 (45 Mbps) speed bar¬ 
riers. Ascend Communications is running 
frame relay at 155 Mbps in its lab today, 
according to Dick Kachelmeyer, the com¬ 
pany’s director of product marketing. 

Thanks to the Internet Engineering Task 
Force (IETF) and the Frame Relay Forum, 
frame relay is also gaining some decidedly 
ATM-like features, including voice, guar¬ 
anteed bandwidth, and flow control man¬ 
agement. One of the most important of 
these is FRF.l 1, a standard for voice over 
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ATM’s 


SHRINKING 



Internet technologies have put a hole in 
the boat carrying ATM to shore. 

By Scott Mace 


frame relay, which the Frame Relay Forum 
ratified in May. 

Also, by the time you read this, the 
Frame Relay Forum should have 
approved a fragmentation implementa¬ 
tion agreement that will outline how to 
break frame relay frames into smaller 
frames. This agreement will give frame 
relay even more ATM-like capabilities, 
such as quality of service (QoS) levels, 
which could be mapped to equivalents in 
ATM hardware through interworking, 
says Larry Greenstein, vice president of 
technology for the Frame Relay Forum. 

Also this year, the Forum hopes to final¬ 
ize service-level agreements (SLAs). These 
would let carriers describe their services 
to users, then let those users measure the 
service they’re getting to determine if 
they’re getting what they pay for. While 
frame relay’s existing committed infor¬ 
mation rate (CIR) is a way of determin¬ 


ing the minimum rate at which frames get 
sent over a connection, SLAs could let cus¬ 
tomers or carriers specify the number of 
frames that could be discarded over a giv¬ 
en time period, and provide customers 
with financial refunds if that number is 
exceeded. Despite concerns that the new 
standards would require frame relay 
hardware to be upgraded, manufacturers 
such as Ascend Communications say the 
new features will require only a software 
upgrade. In fact, Ascend plans to release 
its version ahead of the standard, then 
upgrade to meet the standard when it’s 
completed. 

So, think it’s time to jettison ATM for 
frame relay? Not quite. For starters, OC3- 
speed (155-Mbps) frame relay has a long 
way to go: Ascend has to announce and 
deliver products before service providers 
can roll out the technology. Moreover, the 
Frame Relay Forum group isn’t working 


EXTENDING 
THE ENTERPRISE 


ATM's Shrinking Role 

58 

Preparing for 
Gigabit Ethernet 

63 

Batter Up 
for Broadband 

71 

Tested: Fast Modems 

76 


www.byte.com 


OCTOBER 1997 BYTE 59 













Special Report 


ATM’s Shrinking Role 


Erasing the ATM Advantage 

FIFO Per-flow 
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A 
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A 
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In normal FIFO- 
based switches, 
multiple flows 
per queue lead 
to unpredictable 
delays. 



When implemented 
in either a cell- 
based or a packet- 
based switch, the 
MMC chip set 
isolates flows from 
each other, then 
uses a hardware- 
based scheduler to 
give priority to 
more important 
flows. 


In MMC's Xstream chip set, packets and cells both gain from a 
scheduler that gives priority to time-sensitive traffic. 


on any standard frame relay speeds 
beyond T3. 

Second, voice over frame relay isn’t 
ready for widespread use over public 
networks yet. “If the network experiences 
peak traffic and congestion, voice doesn’t 
perform so well,” says Heidi Brandte, 
senior product marketing manager at 
Ascend Communications. It’s mostly use¬ 
ful for intracompany voice traffic today, 
she admits. Carriers such as Bell Atlantic 
hope to announce voice over frame relay 
services by the end of this year. 

“Today, if you allow a large LAN traffic 
frame to go in between voice frames, it will 
obviously affect quality,” according to John 
Rolfe, senior product manager for frame 
relay at Ascend. Fragmentation will help 
frame relay reduce latency and deliver 
advanced services—even video, Rolfe says. 

When you get down to it, voice is just 
plain tricky. Even ATM still has some prob¬ 
lems dealing with voice. While some pro¬ 
prietary solutions, such as Fore Systems’ 
ForeRunner VoicePlus network module, 
shipped earlier this year, the ATM Forum 
standard to provide plain old telephone 
service (POTS) to PC desktops still lacked 
a number of features at press time, includ¬ 
ing the ability for a user to hear a busy tone. 
The enhancements needed were headed 
for final ballot by early August. Even so, 
the proposed standard won’t work with 
anything other than constant bit rate 
(CBR) ATM, which provides data at a guar¬ 
anteed rate with rigorous latency control. 
“There are some difficult timing issues that 
need to be worked out” to get voice to run 
over ATM’s more cost-effective variable 
bit rate (VBR), says George Dobrowski, 
president of the ATM Forum. 

Ultimately, packet-based services are 
less than ideal for handling high volumes 
of private branch exchange (PBX) phone 
calls. If WAN traffic is to include PBX-to- 


PBX traffic, it has to carry clocking infor¬ 
mation, the output of old time division 
multiplexers, across the network. 
“There’s still a huge legacy phone sys¬ 
tem,” says Ascend’s Rolfe. It’s a phone sys¬ 
tem that doesn’t tolerate the kind of jit¬ 
ter, or variations in latency, common on 
packet networks. Unless thousands of 
legacy PBXes suddenly add buffering, it’ll 
be packet networks that have to adjust. 

ATM, IP, and QoS 

How will they adjust? Try IP. The future 
of WANs could hinge on whether anyone 
can figure out how to provide priority ser¬ 
vice for critical traffic. The IP camp has 
Resource Reservation Protocol (RSVP), an 
imperfect scheme at best. RSVP relies on 
network devices, such as routers, to make 
a best-effort attempt to deliver isochro¬ 
nous traffic, such as video. It may, how¬ 
ever, initially be best at simply prioritiz¬ 
ing non-time-sensitive packets that can 


still live with some latency. 

ATM, of course, already specifies QoS 
classes that can guarantee end-to-end 
latency. But at a price: Once an ATM switch 
reaches its capacity of virtual circuits, the 
switch refuses additional connections, and 
routing must again commence to carry 
excess traffic around the congestion. 

The debate about how to end conges¬ 
tion in switches and routers rages. IP fans 
believe that new technology, such as MMC 
Networks’ Xstream chip set (see the figure 
above), implemented in Cisco’s new Light- 
Stream 1010 router, lets IP as well as ATM 
switches give isochronous traffic priority. 

ATM proponents insist that it has to be 
done with ATM. “The average packet 
traveling across the Net takes 16 hops,” 
says Dave Nelsen, senior marketing direc¬ 
tor at Fore Systems, a leading provider of 
ATM switches. “About half of those occur 
on the backbone. When you put in ATM 
as a replacement backbone and push the 


WAN Services Cost Comparison 

Frame relay is among the lowest-cost transparent LAN services, which includes all needed customer premises equipment 
and access links. (Source: TeleChoice) 



Frame relay 

1.544-Mbps 
DS1 ATM 

10-Mbps native 
LAN service 

1.544-Mbps DS1 
(T1) private line 

10-Mbps ATM 

NbyTI 
private line 

45-Mbps(DS3) 
T3 private line 

Local access 

$277 

$277 

N/A 

$277 

$3487 

$1662 

$3487 

Service costs 

$2668 

$3578 

$5500 

$4425 

$16,202 

$26,550 

$39,843 

Router interface 

$33 

$33 

$33 

$80 

$278 

$278 

$667 

CSU/DSU 

$42 

$119 

N/A 

$100 

$389 

N/A 

$400 

Inverse muxes 

N/A 

N/A 

N/A 

N/A 

N/A 

$667 

N/A 

Management 

$833 

$833 

N/A 

$833 

$833 

$833 

$833 

Total monthly cost 

$3853 

$4840 

$5533 

$5715 

$21,189 

$29,990 

$45,230 
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SuperClear. It’s the latest advancement in 
screen performance and, not surprisingly, 
it comes from ViewSonic? the biggest 
company in display technology and the 
leader in the 17" (various viewable) market. 

The focus is on clarity. 

The .26mm dot pitch G77317’ ( 16 . 0 " view¬ 
able) monitor sets new standards for image 
clarity. The reason is our SuperClear Screen - 
VlewSonic’s latest engineering breakthrough 
that combines die exceptional focus found 
in high contrast conventional CRTs with the 
bright, vivid colors associated with aperture 
grille CRT monitors. The result Absolutely 
the clearest, brightest images and most vivid 
colors available on a 17” (various viewable) 
monitor. At any price. Period. 

More specs, more selections. 

more solutions. 

The G773, with 
1,024x768 
resolution at 
87Hz, is perfect 
for general 
business, 
home and 
die internet. 


If your work requires even higher resolutions, we’re also 


introducing die P775 17" 06.0" viewable) monitor for CAD/CAM, document 
imaging and prepress 


applications. This new 
monitor ofFerc an eye¬ 
popping 1,280 x 1,024 
resolution at an amazing 
88Hz refresh rate. 


Model 

6773 

P775 

CRT Screen Sue 

1/' (16.0” viewable) 

17* (16.0' viewable) 

Dot Pitch 

0 2Gna 

0.25mm 

Maximum Resolution 

1.230 x 1.024 

1.600x 1280 

Recommended Resolution 

1,024 x 768 @87Hz 

1.280x 1,024 9 88Hz 


Keeping an eve on the environment. 


.And, in keeping with ViewSonic’s commitment to environmental concerns, 
both the G773 and P775 meet strict TCO ’95 standards which reduce heat 
emissions, lower power consumption and mandate the use of recyclable parts. 
Compliance to TCO certification ensures that our monitors 
are environmentally and ecologically friendly. 

To fully appreciate die clear advantages of the G773 and 
P775 though, you really need to see diem in person. 

For the dealer nearest you , call 
ViewSonic at (800) 888-8583 ask for 
agent 1397 , or visit our uebsite at: 
www.viewsonic.com. 



ViewSonic® 

See The Difference V 


(909) 869-7976 Fax: (909) 869-7958 • Internet www viewsonic.com • Specifications subject to change without notice • Copyright © 1997. ViewSonic Corporation 
All rights reserved • Corporate names and trademarks stated herein are lie property of their respective companies Circle 113 on Inquiry Card (RESELLERS: 114). 





























Special Report 


ATM's Shrinking Role 


Two ISPs Show How IP Challenges ATM 


C onsider one of the major 
bandwidth-hungry Internet 
service providers (ISPs), Media 
One. It’s gambling that it won’t 
have to use any ATM in its nation¬ 
al backbone. Media One’s deci¬ 
sion is ample evidence that even 
in the WAN, once-unchallenged 
assumptions of ATM’s superiori¬ 
ty are under attack. 

Instead of ATM, Media One will 
use “packet over SONET’ a way 
of transporting IP packets over 
the Layer 1 Synchronous Optical 
Network, an ANSI standard for 
high-speed, high-quality digital 
optical transmission, which many 
ATM networks rely on. Media One 


plans to offer all the snazzy new 
services that ATM promised to 
deliver, such as voice and video, 
all using IP over SONET. 

There are various flavors of 
packet over SONET. Cisco Sys¬ 
tems, whose routers built the 
Internet, announced in February 
that it is moving forward with PPP 
over SONET. Four months later, 
Cisco bought Skystone Systems, 
which makes chip sets to allow 
Ethernet/PPP and frame relay 
protocols to run over SONET 
fiber, and announced that it would 
incorporate Skystone technolo¬ 
gy into “next-generation Cisco 
products.” Cisco’s OC3 PPP 


over SONET is working its way 
through the Internet Engineering 
Task Force (IETF) as RFC 1163. 
Cisco is already planning its own 
OC12 (622-Mbps) version. 

Another ISP, Best Internet, has 
already ditched ATM on its redun¬ 
dant SONET DS3 lines and in¬ 
stead went to Border Gateway 
Protocol (BGP), a TCP/IP rout¬ 
ing protocol for interdomain rout¬ 
ing in large networks. “Most peo¬ 
ple use ATM because it’s cheap, 
but it’s not as useful as a direct 
point-to-point link,” says Richard 
White, Best Internet’s chief tech¬ 
nical officer. “We don’t do back¬ 
bone routing-we let the national 


service providers do our back¬ 
bone for us.” 

But the move to replace ATM 
with I P is risky. Few experts predict 
that IP alone can become the stan¬ 
dard transport for WANs. “There 
has to be an underlying packet 
technology under IPto build scal¬ 
able IP networks” says Chuck 
Davin, chief technical officer of 
PSINet, a leading ISP. “We know 
from experience that the most crit¬ 
ical factor that determines Internet 
application performance is not so 
much bandwidth as it is packet 
loss.” These packets are often 
lost by congested Internet routers, 
Davin says. 


routers to the edge of the ATM core, traf¬ 
fic can move directly from the access 
router to the egress router with no router 
hops in between.” 

As a way of eliminating the need for 
routers, telecommunications companies 
are also rushing to deliver switched vir¬ 
tual circuit (SVC) service for ATM. SVCs 
will offer ATM customers more flexible 
usage-based billing, and they are more 
affordable for lower-usage customers than 
permanent virtual circuits (PVCs), accord¬ 
ing to Nick Nechita, senior architect of 
broadband technologies and service for 
the New Brunswick Telephone Company 
(Saint John, New Brunswick). In the U.S., 
AT&T recently became the first interex¬ 
change carrier (IXC) to offer AT M SVC as 
a public service. IXCs are also widening 
their ATM pipes, from OC3 and OC12 


WHERE TO FIND 


Ascend 

Communications 
Alameda, CA 
510-769-6001 
http://www.asccnd.com 

ATM Forum 
Mountain View, CA 
650-949-6700 
http://www 
.atmforum.com 

Bell Atlantic Large 
Business Services 
Arlington, VA 
800-846-1200, ext 1200 
http://www 
.bell-atl.com/largebiz/ 
Ib.html/intwrk.htm 

Best Internet 
Mountain View, CA 


800-764-2378 

650-964-2378 

http://www.bcst.com 

Cisco Systems 
San Jose, CA 
800-553-6387 
408-526-4000 
h ttp ://ww w.cisco.com 

Fore Systems 
Warrcndale, PA 
888-404-0444 
412-772-6600 
http://www.fore.com 
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today to OC48 within 12 months. This is 
one area where frame relay is lagging. 

Both approaches have their merits. As 
long as the Internet keeps growing, appli¬ 
cations that need QoS will still experience 
brownouts and blackouts. In fact, there’s 
even an effort to bypass the debate not 
by switching all traffic but by building 
faster routers. Far better, critics say, to 
maintain the existing democratic routing 
hierarchy, which gracefully degrades 
service but does not deny it. 

So, would you rather have affordable 
videoconferencing service with variable 
quality, pay for a service that could have 
busy signals, or just stick with pricey 
point-to-point systems? You may be ask¬ 
ing that question whether you go with 
ATM or stick with IP on your WAN. 

Rough Seas 

Even ATM’s strongest proponents now 
concede that public WANs, including con¬ 
nections to ISPs, will be a mixture of frame 
relay and ATM. Phone companies’ ATM 
support on their T1 lines is increasing dra¬ 
matically, but ATM will still be playing 
catch-up to frame relay, which is already 
offered in practically every market. 

But frame relay’s lack of SVCs impacts 
the ability of providers to charge sensibly 
for it, and for customers to know what 
they’re paying for. “It’s very hard to count 
IP packets,” says David Dorman, chair¬ 
man, president, and CEO of Pacific Bell. 
“It’s easy to count how long a circuit has 
been open and who opened it.” The 
phone companies continue to push hard 


for this to become a part of IP services, so 
Internet access can be metered instead of 
flat-rate. If current trends continue, by 
1999 more than half of Pacific Bell’s traf¬ 
fic will be data, not voice, Dorman says. 

Despite technological challenges and 
slower-than-hoped acceptance, ATM rep¬ 
resents a healthy business. Frame relay 
growth has slowed only to double digits, 
while ATM remains in triple-digit territo¬ 
ry, according to both the ATM Forum 
and the Frame Relay Forum. When you 
add up equipment and services, both are 
billion-dollar-a-year industries. 

Where ATM makes sense today is at the 
core of some very large networks. Phone 
companies, for example, remain bullish 
on ATM pushing its way to the very edge 
of the Internet. “ATM has traffic manage¬ 
ment capabilities, segregation, and pri¬ 
oritization of traffic,” says Andy Schmidt, 
product manager for Ameritech Data Ser¬ 
vices. “It’s very difficult to get that done 
with IP alone.” Sixty percent of today’s 
Internet traffic, including frame relay, is 
carried across backbones in ATM cells. 

Bur all the value-added services ATM 
promises—voice, video, variable bit rate 
transmission—have been late in coming. 
The reason: ISPs are doing all they can just 
to keep up with demand for existing ser¬ 
vices. Bursty, Web-based Internet traffic 
doubles every three or four months, 
according to Alan Taffel, vice president of 
marketing at UUNet Technologies. □ 


Scott Mace (smace@dev5.byte.com) is a 

BYTE senior editor in San Mateo, California. 
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EXTENDING THE ENTERPRISE 


undits say that Gigabit Ether¬ 
net, because of its relatively 
low cost and easy fit with exist¬ 
ing Ethernet, will be adopted 
quicker than previous high-speed tech¬ 
nologies such as Fiber Distributed Data 
Interface (FPDI) and asynchronous trans¬ 
fer mode (ATM), Still, if you're like most 
users, you're nor even in the tire-kicking 
phase yet with Gigabit Ethernet. You're 
just walking around the car and flexing 
your toes. Here are 10 tips for users who 
plan to deploy Gigabit Ethernet and want 
to make sure their shoelaces are tied before 
they start kicking the tires. 

Track 

Interoperability Tests 

The Gigabit Ethernet standard (802,3z) 
should be officially approved in the first 
quarter of 1998. However, chip makers 
have already spun silicon, and equipment 
makers are turning out products based on 
the evolving standard. Lacking an ap¬ 
proved standard, vendors must prove that 
the present standard is workable by doing 
interoperability tests. 

Tests WTre done at NetworldT Interop 
in Las Vegas in May by 28 vendors, among 
them Alteon Networks, Cisco Systems, 
Extreme Networks, Foundry Networks, 
Hewlett-Packard, IBM, Packet Engines, 
Rapid City Communications (acquired by 
Bay Networks in June), and 3Com. While 
the tests were encouraging, they were based 
on the D2 draft of the standard, which 
was frozen in March, 

Gigabit Ethernet products that vendors 
are releasing will ty pically feature new sil¬ 
icon and firmware/software based on 
the draft that was frozen in July, Fall Net- 
world + Interop m Atlanta w ill provide a 
public forum for tests of products based 
on the current draft. In July, the Gigabit 
Ethernet Alliance, representing the indus¬ 
try, announced the formation of a Giga¬ 
bit Ethernet Consortium at the University^ 
of New Hampshire interoperability lab. 
At press time, the consortium was prepar¬ 
ing for testing at the lab this fall. 

Although many of them are sworn to 
secrecy by their testi ng partners, ask ven¬ 
dors whom they’ve tested with and what 
the results were. Knowing whom people 
are testing with is important. The more 
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Adding Up the Cell Tax 

W hen asynchronous transfer mode (ATM) switches must convert variable-length pack¬ 
ets into fixed-length cells for transport over ATM WANs, there’s a price. First, each ATM 
cell contains a 48-byte payload and a 5-byte header. Thus, 10 percent of the ATM “pipe” is imme¬ 
diately lost to overhead. But it doesn’t stop there. If a cell carrying a packet gets dropped, not 
only must the entire IP packet be retransmitted, the other cells from the “broken" packet con¬ 
tinue on their way. One router manufacturer, using a reasonable estimate of 31 cells per aver¬ 
age packet, estimates that a 1 percent cell loss can translate into a 30 percent packet loss. 

Foundry Networks, a Gigabit Ethernet start-up, estimates that using a reasonable frame 
size of 256 bytes, Gigabit Ethernet will provide a latency of 2 microseconds across the net¬ 
work. ATM at 622 Mbps will provide 4 ps of latency. But Gigabit Ethernet's variable-length 
packets provide 93 percent bandwidth use, while ATM achieves only a 77 percent band¬ 
width efficiency. Thus, the actual bandwidth required to carry a 2-Mbps video stream is 2.15 
Mbps for Gigabit Ethernet and 2.59 Mbps for ATM. 

ATM proponents counter that today, only ATM can provide the quality of service that appli¬ 
cations such as video streaming need. Also, ATM switch maker Fore Systems notes that adding 
security to IP packets imposes a 20-byte overhead per packet; if the IP traffic is primarily 
short packets, that could negate the cell tax in short order, Fore officials note. But if traffic is 
made up, as it increasingly is on the Internet, of long “bursty" packets, it’s unclear just how 
much this could level the playing field. 


testing being done with the product 
you’re considering, the better. Also, you 
may get a sense of the overall problems 
with Gigabit Ethernet interoperability and 
problems involving particular products. 

Another useful strategy when it comes 
to interoperability: Buy multiple network 
components from the same vendor. For 
instance, Alteon sells both a Gigabit switch, 
the AceSwitch 110(OEMedbySun Micro¬ 
systems as the SunSwitch), and Gigabit 
Ethernet network interface cards (NICs). 
You know they have been thoroughly tested 
together, so you have one less element of 
interoperability to worry about. 

Find Out What 
100-Mbps Ethernet Will Do 

You’ll probably want to compare Gigabit 
Ethernet-based solutions with 100-Mbps 
Ethernet. Start now by looking at all the 
available 100-Mbps solutions. 

If you will be testing Gigabit Ethernet 
cards for servers, know what you can do 
with multiple 100-Mbps Ethernet cards. To 
save slots in the server, consider solutions 
such as the quad-Fast Ethernet adapter 
from Sun, which gives you four 100-Mbps 
Ethernet ports on one card. With new 
trunking software from Sun, you’ll be able 
to aggregate those four ports into one chan¬ 
nel, though you’ll still need a 100-Mbps 
switch port for each connection. 

Similarly, Cisco Systems’ Fast Ether- 
Channel technology connects switches, 
routers, and servers with up to four 100- 
Mbps Ethernet links. You can aggregate 
the links or use them in redundant, par¬ 
allel fashion. (Cisco will upgrade Ether- 
Channel to support multiple Gigabit links 
in the future.) 

Although price/performance is a big 
attraction of Gigabit Ethernet, this is still 
a leading-edge technology. Adapter cards 
may cost $ 1200-$ 1500 or more. Switches 
may cost $2500-53000 per Gigabit Ether¬ 
net port. Gigabit Ethernet often costs 
around four times more than 100-Mbps 
Ethernet. If you can get four times the per¬ 
formance, lowered management and 
equipment costs (e.g., fewer switch ports) 
may make the jump worthwhile. 

What kind of performance improve¬ 
ment can you expect with Gigabit Ether¬ 
net? Due to the limitations of most of 
today’s servers (e.g., CPU, bus, OS, and 
protocol stack), you will probably not get 
10 times the application throughput you 
got with 100-Mbps Ethernet. A Gigabit 
Ethernet connection on a 7.88 SPECint95 


Unix server can deliver three to five times 
more TCP throughput than 100-Mbps 
Ethernet before the server CPU runs out 
of cycles, according to tests done by Alteon. 

Whether you are better off upgrading 
your server adapter to Gigabit Ethernet 
or going with a quad-Fast Ethernet card 
depends largely on the horsepower of the 
server, but also on the adapter you use. A 
high-end server will be able to take bet¬ 
ter advantage of the Gigabit card. Intelli¬ 
gent adapters, which off-load host pro¬ 
cessing functions such as TCP/rP checksum 
computation, can also maximize host CPU 
availability and increase throughput. 

“Performance varies tremendously 
from server to server, and only testing can 
give you a realistic idea of what Gigabit 
Ethernet can really do for your applica¬ 
tions,” says Selina Lo, Alteon’s vice pres¬ 
ident of product management. 

When you start pushing 100-Mbps 
technology, testing may show that you 
don’t have the traffic or the servers to jus¬ 
tify Gigabit speeds. Again, multiple 100- 
Mbps links may be all you need for now. 
You can afford to wait while prices drop 
and the technology matures. On the other 
hand, with high-end servers, you may find 
that Gigabit Ethernet will speed things up, 
save you money, and simplify manage¬ 
ment, even if it delivers only half its nom¬ 
inal throughput. 

Check Your Fiber 

The initial 802.3z standard prescribes a 
Fibre Channel physical layer, which means 
it requires fiber-optic cabling for cable runs 


that are longer than 25 meters. (Up to 25 
meters, there is also a shielded-twisted-pair 
[STP] option, lOOOBase-CX. An unshielded- 
twisted-pair [UTP] standard is still under 
development. Current UTP Gigabit Ether¬ 
net products are proprietary.) 

With 62.5/125-micron multimode fiber, 
the most commonly installed fiber in the 
U.S. (and the fiber used in most FDDI instal¬ 
lations), the 802.3z standard allows runs 
of up to 300 meters with a short-wave- 
length (e.g., 850 nanometers) lOOOBase-SX 
transceiver or 550 meters with a long- 
wavelength (1300 nanometers) lOOOBase- 
LX transceiver. Single-mode fiber, which 
is customarily used in conjunction with 
long-wavelength transceivers, is good for 
distances of 2 to 3 kilometers. 

A potential problem arises because FDDI 
supports 2-kilometer runs on 62.5/125- 
micron multimode fiber. If you have fiber 
that was installed for FDDI, check the 
length of the runs. If they’re in the 300- to 
550-meter range, look for Gigabit Ether¬ 
net products that support long-wavelength 
transceivers. If the runs are over 550 meters, 
you must use single-mode fiber. If you’re 
installing cabling now, include single-mode 
fiber for backbone links over 550 meters. 

Plan to Recycle 

What will you do with 100-Mbps back¬ 
bone equipment when you replace it with 
Gigabit Ethernet? Plan redeployment now. 

Perhaps you are still Extending 100- 
Mbps Ethernet backbones today but 
expect to be deploying Gigabit Ethernet 
backbones in 12 to 18 months. After the 
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coming of Gigabit, lOG-Mbps Ethernet 
backbone switches may be reassigned to 
workgroup LANs. 

Consider ATM Replacement 

You’re probably not in any rush to throw 
away ATM equ ipmem that 5 s doing an ade¬ 
quate job or to replace it with new and 
largely untested^igabit'Ethernet. How¬ 
ever, there are ar^btnents for migrating 
toward a purer Ethernet environment over 
the long run. Management will he simpli¬ 
fied. Eq ui pment th at su p p< uts on 1 y Eth er- 
net will probably be much less expensive 
than equipment that supports ATM. In 
addition, translating Ethernet frames 
into ATM cells and back again increases the 
latency of the network (see the text box 
''Adding Up the Cell Tax’* on page 64), 

However, there are good arguments for 
sticking with ATM in the long run, too. 
Carriers aren’t offering Gigabit Ethernet 
WAN services yet. For now, ATM may be 
the best way to interface with the WAN {see 
“ATM’s Shrinking Role” on page 58). 

Plan ATM Coexistence 

If you have ATM^ how are you going to 
integrate it with Gigabit Ethernet? The 
solution may involve switches, routers, 
multiplexers, and hubs that support both 
technologies. 

Alteon’s AceSwitch is a Gigabit Ether¬ 
net switch that will offer ATM links later 
this yean In addition to the ATM option, 
wh i ch is be i ng j oin tly deve 1 oped with NEC 
America, Alteon plans to support FDD! 
links. The switch offers eight half- or full- 
duplex 10/100 Ethernet pons, a full-duplex 
Gigabit Ethernet port, and a PCI option 
port that you can currently configure as a 
second Gigabit Ethernet port. The PCI port 
will also support the ATM and FDDI op¬ 
tions when they are released. 

Find Management Tools 

Management often kgs behind when new 
technologies arrive, especially when they 
emerge as fast as Gigabit Ethernet has. 
Some current approaches may be hard- 
pressed to handle Gigabit Ethernet, 

“Some tools don’t work well at that 
speed,” says Nate Walker, Cisco’s prod¬ 
uct line manager for Gigabit Ethernet. 
“For example, an RMON probe that has 
to examine every packet may not be de¬ 
signed to do it at Gigabit speeds.” 

Many early products have only basic 
management capabilities, says Walker, 
“Most companies have thought about 


managing the physical and media access 
control (MAC) layers, but some have done 
very little about layer 3 and switching. 
That’s one of the risks of looking at early 
products.” 

A third-party market for Gigabit Ether¬ 
net management is emerging, however. 
LANQuest is trying to fill the gap with ver¬ 
sion 4.0 of Wi ndows NT-based Net/WRx 
(pronounced “networks”) traffic gener¬ 
ation and analysis software. Net/WRx can 
generate and analyze not only Gigabit 
Ethernet but also ATM traffic. Its focus is 
capacity planning. By generating traffic 
using Net/WRx, the network designer can 
see how much more traffic the network 
can handle before users see a slowdown. 

Learn About 
Routing Switches 

With high-bandwidth .technologies such 
as Gigabit Ethernet, routing functions 
are increasingly likely to create a bottle¬ 
neck. There are half a dozen proposals for 
new inters witch protocols or modifica¬ 
tions of the IP protocol that will give cus¬ 
tomers the performance enhancements 
that come with layer 2 switching, while 
retaining the services that routers perform, 
such as security, traffic prioritization, and 
policy management. 

Initially, most of these proposals target 
ATM, including Ipsilon Networks’ IP 
switching, Cisco’s tag switching, and the 
ATM Forum’s Multiprotocol Over ATM 
(MPGA), wliich the ATM Forum adopted 
as a standard in July. For Ethernet, Bay 
Networks’ acquisition Rapid City Com¬ 
munications has implemented IP routing 
in silicon, permitting switch-speed rout¬ 
ing without introducing any new proto¬ 
cols between switches. 


The concept of a switch that performs 
optimized IP routing is one whose time has 
come. If nothing else, it lets you get the 
speed benefits of switching without hav¬ 
ing to totally rearchitect your IP address¬ 
ing scheme, as you would have to if you 
flattened your network architecture by just 
substituting switches for routers. 

Unfortunately, most of the layer 3 
switching technologies are immature. 
Products also may lack essential features. 
A vendor may claim that its product is a 
switch router even if the only routing pro¬ 
tocol it supports is RIP. That won’t do for 
many customers. 

To prepare for Gigabit Ethernet, cus¬ 
tomers need to educate themselves about 
the various layer 3 switching tech oologies. 
However, you may not be able to pick a 
dear winner, either in the market in gen¬ 
eral or for your application. 

You don’t necessarily have to think in 
terms of picking one layer 3 switching 
technology, which today implies com¬ 
mitting to a particular vendor, because 
standards are unfinished or too new. Nor 
is your only alternative avoiding all layer 
3 switching schemes for the time being. 
Instead, you can buy only products that 
require no change in the routing protocol 
between switches. 

It’s also possible to deploy multiple 
layer 3 switching schemes. In that case, 
equipment running each scheme forms an 
island. Islands are connected by ordinary 
IP routing. You might use tag switching 
in an area of the network that is based pri¬ 
marily on Cisco routers, MPGA in an area 
that’s dominated by Fore Systems’ ATM 
switches, and ordinary IP for backbone 
extensions based on the Bay Networks 
FI 200 Gigabit Ethernet switch (which was 


How Gigabit Ethernet and 

10/100-Mbps Ethernet are similar 

How they differ 

Access method: CSMA/CD. All devices on the 
network listen for transmissions first before they 
begin transmitting. If two devices start transmitting 
simultaneously, they detect this, back off, and then 
each begins transmitting again according to a ran¬ 
domly generated time interval. Each technology 
permits one repeater per collision domain. Most 
Gigabit Ethernet implementations are switched full- 
duplex, which uses no CSMA7GD. 

Mew devices: Gigabit Ethernet adds a new 
class: buffered distributors-full-duplex, multi¬ 
port, hub-like devices that interconnect two or 
more 802,3 links operating at 1 Gbps or fasten 

The buffered distributorfowards all incoming 
packets to all connected links except the origi¬ 
nating link. Unlike an 802.3 repeater, the 
buffered distributor ts permitted to buffer one or 
more incoming frames on each link before for¬ 
warding them. 

Types of products: Switches^ uplink/downlink 
modules, network interface cards {NICs), 
repeaters, router interfaces. 

Encoding /decoding circuits: Initial implemen¬ 
tations of Gigabit Ethernet use optical compo¬ 
nents derived from Fibre Channel, an ANSI- 
standard high-speed interface for linking main- 
frames and peripherals. Gigabit Ethernet also 
uses Fibre Channel's BB/10B encoding/decod¬ 
ing schemes for serialization and deserialization. 

Fra me form at: 802.3 Ethernet 
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Where Gigabit Ethernet Fits 


Server farm 


1 Gbps 


Multiple 100/155 Mbps 

(Can be multiple 100/155-Mbps 
Fast Ethernet ATM, FDDI 
or Gigabit Ethernet) 




1 Gbps 

(Can be Gigabit Ethernet or 
multiple 100/155-Mbps Fast 
Ethernet ATM, or FDDI) 



A single Gigabit Ethernet 
server adapter replaces 
multiple 100-Mbps Fast 
Ethernet adapters and 
enhances server CPU 
efficiency by off-loading 
unnecesary network 
processing. 

A Gigabit Ethernet server 
switch segments server-to- 
server traffic from the 
backbone and provides 
specialized server-oriented 
capabilities. 

High-bandwidth workgroup 
applications (i.e., high-end 
publishing, animation, and 
CAD/CAM. 


Power 

workgroup 

servers 


Gigabit Ethernet makes sense as a way of linking Fast 
Ethernet LANs with servers and each other. 


formerly Rapid City’s flagship product). 

Clearly, that adds management com¬ 
plexity, but it may make sense to go with 
the technology each vendor favors in 
areas of the network dominated by those 
vendors. There may be only minimal 
management integration between these 
parts of the network anyway. 

Upgrade Servers 

The first application t^at comes to mind 
for Gigabit Ethernet is often the backbone, 
where the increased bandwidth yields the 
most benefit for the most users. However, 
the backbone is alsStr single point of fail¬ 
ure for the entire network. Servers can be 
a safer place for your first production roll¬ 
outs of Gigabit Ethernet. To stay even 
further from the limelight, you could start 
by implementing Gigabit Ethernet only for 
server-to-server links, for functions such 
as backup, replication, shadowing, and 
synchronization, suggests Alteon’s Lo. If 
anything goes wrong with these back-end 
server connections, it’s less likely to have 
a direct and dramatic impact on users. 

Server-to-server traffic is growing as 
fast if not faster than client/server traffic, 
according to Alteon. It also may be char¬ 
acterized by long frames that are well 
suited to Gigabit Ethernet technology. 

If you implement Gigabit links to to¬ 
day’s PC servers, the servers will be much 
slower than the network. This is an oppor¬ 
tunity to get better performance by up¬ 
grading servers. You may just want to 
install faster storage. Perhaps you want to 
consider the Fibre Channel-based disk 
interfaces on Compaq’s newest ProLiant 
servers. You can also look for Gigabit 
Ethernet products that target servers, such 
as Alteon’s NICs and switches. The NICs 
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off-load protocol processing from servers; 
the switches offer features such as dual 
homing, extended frame size, and server- 
to-server load balancing, improving server 
reliability and performance. 

However, even the fastest of today’s PC 
servers can’t get past the 1 -Gbps data rate 
of the 32-bit PCI bus, which limits through¬ 
put on their network connections to per¬ 
haps 300-400 Mbps, according to Jeff 
Wilbur, director of hub products in Com¬ 
paq’s networking products division. That 
will change in the first half of next year, 
with a 64-bit PCI bus boasting a 4-Gbps 
data rate. 

“Even Gigabit Ethernet might not be 
fast enough for servers with a 64-bit PCI 
bus,” says Steven Moustakas, director of 
network products marketing for Sun. Sun 
plans to introduce servers with the new 
bus, though a date had not been announced 
at press time. 

The bottom line: If you are going to 
give a server a Gigabit connection, con¬ 
sider upgrading the server to take advan¬ 
tage of it. 


Accelerate IP Convergence 

Many Gigabit Ethernet products are opti¬ 
mized for IP. For instance. Bay Networks’ 
F1200 Gigabit Ethernet switch routes only 
IP. Other protocols, such as AppleTalk and 
IPX, are bridged.Because routing functions 
have been implemented in silicon, the 
F1200 can route just as fast as it can bridge. 
So you can get the management and secu¬ 
rity benefits of routing with no perfor¬ 
mance penalty—but only if you feed the 
switch IP packets. 

You can enable or disable IP routing on 
a per-port basis, so you can migrate to IP 
at your own pace. However, you can pre¬ 
pare to take full advantage of the F1200’s 
capabilities by converting as many net¬ 
works to IP as possible. The FI200 has six 
slots, each of which can support either two 
Gigabit Ethernet ports or 1610/100-Mbps 
Ethernet ports. □ 

Mike Hurwicz is a writer and consultant in 
Brooklyn , New York. You can contact him at 

mhurwicz@attmail.com. 
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EXTENDING THE ENTERPRISE 


m magine this scenario: You've 
brought some work home. 
You go into your home office, 
turn on the computer, and 
press an on-screen button marked “In¬ 
ternet.” Immediately you’re connected to 
an Internet Service Provider (ISP) at 1.5 
Mbps—about the speed of your office 
network’s ISP connection. The ISP in turn 
establishes a connection to your corporate 
WAN via virtual private network (VPN) 
technology. 

While the VPN portion of this equation 
could be rolling out now, the wide-scale 
rollout of various bandwidth-rich broad¬ 
band technologies—based on the tele¬ 
phone network, cable, or even wireless— 
will begin late this year, with a rapid 
ramp-up occurring in 1998 and beyond. 
Road warriors may have a longer wait for 
the same technology to hit hotel rooms, 
however. 

The most important new remote- 
access technology is Digital Subscriber 
Line (DSL), but it’s not alone. Local Mul¬ 
tipoint Distribution Service (LMDS), cable 
modems, digital satellite broadcasting, 
and other contenders are all still in the 
race. Telephone companies will deliver 
DSL services starting late this year; mean¬ 
while, cable companies are continuing 
to roll out trials. 


DSL Diaries 

DSL comes to you over standard phone 
cable—that four-conductor, twisted-pair 
copper wire that’s installed almost every¬ 
where. It carries both an analog signal for 
audio (a 4-kHz chunk often referred to as 
plain old telephone service [POTS]) and 
a digital signal for data. DSLs run from a 
telephone company’s central office (CO) 
into a customer’s building, where they’re 
eventually connected to one or more tele¬ 
phones, fax machines, or modems. 

Asymmetric Digital Subscriber Line 
(ADSL) is a specific kind of DSL developed 
to send video signals over existing POTS 
lines without needing to add to the ex¬ 
isting copper infrastructure (see “Break 
the Bandwidth Barrier,” September 1996 
BYTE). ADSL delivers more data down¬ 
stream (i.e., from the phone-company 
switch) to the subscriber than it receives 
upstream. Delivery of digital video was 
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Rival ADSL Technologies 


Discrete multitone 
(DMT) 

Carrierless 

amplitude/phase (CAP) 

Technological factors 

Separates spectrum into 

4-kHz bands; analyzes signal- 
to-noise ratio in each band 
and changes the bit rate on 
each band accordingly. 

Uses decision-feedback 
equalizer, a form of noise 
minimization, to maximize 
use of bands smaller 
than 1 kHz. 

Standards 

ANSI and ETSI (European) 
standard for ADSL A 
companion RADSL 
standard is set for approval 
by ANSI this fall. DMT for 

ADSL is moving forward 
as an ITU standard, but 
interoperability lags. 

ANSI working group dis¬ 
cussions for a standard 
based on RADSL are 
continuing; prospects 
for an ITU CAP standard 
are dim. 

Other considerations 

DMT will also be implemented 
in a light version of ADSL for 
lower-speed modems. 

None 

Available chip sets and 
enabling technology 

ADI/Aware, Alcatel, Amati, 
Orckit 

Globespan 

Chip sets and 
enabling technology 
in development 

Motorola, PairGain, Texas 
Instruments 

None 

Installations claimed 

10,000 modems 

250,000 modems across 
all DSL technologies 


once thought to require a downstream 
bandwidth of as much as 1.5 Mbps, al¬ 
though an upstream rate as low as 64 Kbps 
was more than enough for VCR-like con¬ 
trol signals coming from the viewer. 

Upstream data rates actually range 
from 16 to 640 Kbps, depending on the 
downstream rate, which is itself a factor 
of the distance from the telephone com¬ 
pany’s CO. As a result, these rates are re¬ 
lated to the length of the copper line. 

ADSL, like the other flavors of DSL, is 
subject to a number of limiting factors, 
including the distance of the user’s phone 
from the CO (see the figure “Farther 
Equals Slower” on page 73). As the dis¬ 
tance from the CO increases, the strength 
of the signal drops, reducing the amount 
of data that can be reliably received. Fur¬ 
ther obstacles include crosstalk between 
adjacent digital lines, line splices between 
the CO and the user site, loading coils that 
trap the signal above 4 kHz, random line 
noise, and breaks in the loop caused by 
phone jacks that aren’t connected to a 
telephone. 

According to a variety of sources, be¬ 
tween 70 percent and 80 percent of the 
wired locations in the U.S. are located 
within the 18,000-foot ADSL transmission 
limit. A repeater, which amplifies the 
line signal, can overcome these distance 
limitations, making possible the delivery 
of ADSL to many locations beyond the 
18,000-foot limit. 

Delivering ADSL involves several steps. 
At the CO, a modem modulates and en¬ 
codes signals from either the digital data 
provider (an ISP) or the phone company’s 
Internet service connection, or data from 
a connection to a corporate network, into 
an ADSL signal. The modem combines the 
4-kHz POTS signal with the DSL signal 
before sending it to the consumer over the 
existing phone wiring. Downstream, at 
the consumer’s PC, a splitter separates the 
POTS signal from the digital signal. The 
digital signal is then demodulated, de¬ 
coded, and passed to the PC. 

Transferring data from the PC to the CO 
works in reverse—the modem modulates 
and encodes the upstream digital signal 
and combines it with the 4-kHz POTS sig¬ 
nal. At the CO, the POTS signal is again 
separated from the ADSL digital, and the 
upstream signal is demodulated, decod¬ 
ed, and sent to the digital data provider. 

Since it’s a full-time digital connection, 
ADSL is always active. Although it uses 
telephone-company wiring, the connec¬ 


tion is actually a link to a network. When 
it’s installed, the connection can be made 
to an ISP, to a company’s high-speed net¬ 
work, or through the CO to an Internet 
connection that the CO provides. There’s 
no dial tone, and your connection to an 
ISP or corporate network is hard-wired, 
so you won’t be able to change service 
providers without having changes made 
at the phone company’s CO. 

The POTS signal, which is combined 
with the ADSL signal on one wire, is pow¬ 
ered by the phone company. It retains 
power even if the ADSL line goes down or 
your computer is turned off. Once it en¬ 
ters the user’s location and is split from 
the ADSL signal, the POTS line is a stan¬ 
dard phone line. This issue may prove to 
be a challenge to some ADSL providers 
that have not developed the infrastruc¬ 
ture necessary to address the high secu¬ 
rity requirements of some users. 

ADSL signal-modulation methods have 
been a major area of dispute among ADSL 
hardware developers (see the table “Rival 
ADSL Technologies” above). Carrierless 
amplitude and phase modulation (CAP) 
was the first method applied to ADSL. CAP 
combines the upstream and downstream 
data signals, separating them at the receiv¬ 
ing modem using echo cancellation. This 
method has been used successfully in V32 


and V34 modems. “CAP is what develop¬ 
ers of ADSL started with,” says Joseph 
Mouhanna, manager of a research group 
that’s evaluating broadband technologies 
at Microsoft. “Most of the equipment to¬ 
day remains CAP, but in the future, most 
equipment will be DMT.” 

DMT, short for discrete multitone, sep¬ 
arates upstream data from downstream 
data. It splits the signal into separate 43- 
kHz carrier bands. DMT has been adopt¬ 
ed by ANSI (ANSI T 1.413) as a standard 
method for modulating ADSL, and the 
technology could be used with other fla¬ 
vors of xDSL as well. 

CAP and DMT ADSL modems are in¬ 
compatible, but until ADSL modems begin 
to be unbundled from services—which 
will occur sometime late next year—in¬ 
teroperability won’t become a critical is¬ 
sue. By that time, many expect DMT to 
overcome CAP’s early lead. 

While the industry has not yet chosen 
a standard modulation method, the clear 
message is that it shouldn’t matter to 
users. “Users should never be exposed to 
that stuff,” Mouhanna says. “They don’t 
see CAP, they don’t see DMT—all they 
should see is what comes out the other 
end.” As long as the PC and the modem 
at the CO use the same modulation meth¬ 
od, xDSL should work. And since ADSL 
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modems won’t appear in stores for two 
years, according to TeleChoice analyst 
Kieran Taylor, there’s time for the stan¬ 
dards to sort themselves out. 

Other DSL variants are also being de¬ 
veloped and/or tested. Symmetric Digi¬ 
tal Subscriber Line (SDSL) provides up¬ 
stream and downstream signals of equal 
size. Although SDSL’s speed may not be 
as well suited to speedy downloads, it 
works well for such bidirectional appli¬ 
cations as videoconferencing and real¬ 
time editing of code or documents. 

However, it’s possible for phone com¬ 
panies and ISPs leasing copper wires to 
configure their switches to make ADSL be¬ 
have symmetrically, although the down¬ 
stream rate would drop. For instance, Pa¬ 
cific Bell is now talking about providing 
symmetrical DSL, but initially only at384 
Kbps. The rate, and the symmetrical trans¬ 
mission, will permit “full VHS-quality vid¬ 
eoconferencing” for $50 to $80 per month, 
according to David Dorman, president 
and CEO of Pacific Bell. 

Phone companies and ISPs are also 
studying other flavors of DSL. The capa- 
bilities and distance restrictions of the 
versions of xDSL now being developed 
are shown in the table “Comparing xDSL 
Technologies” on page 74. 

Connecting an ADSL line to a PC is a 
challenge being addressed largely with 
standard lOBase-T Ethernet or universal 
serial bus (USB) connections. ADSL’s high 
data rates preclude the use of a standard se¬ 
rial port. ADSL modems that are installed 
as internal devices handle the interfacing 
to the computer. 

Bell Atlantic, GTE, Pacific Bell, and 
many small ISPs have successfully tested 
ADSL. The service has been deployed by 
a number of firms, including Signet Part¬ 
ners, an ISP in Austin, Texas, and Network 
Access Solutions, a local-exchange carrier 
that licenses copper lines from a regional 
Bell operating company (RBOC). Pacific 
Bell planned to deliver ADSL service to the 
Silicon Valley, Los Angeles, and the San 
Francisco Bay area by September and of¬ 
fer regional coverage by the end of 1998. 
Pricing for ASDL services ranges from $50 
to $150 per month. 

The cost of configuration is currently 
in the $500-to-$1000 range, which in¬ 
cludes a modem at the CO and at the end 
user’s PC. Initially, the modem is supplied 
to the user as part of the monthly service 
contract. Industry observers expect a 
wide-scale rollout of ADSL at the end of 
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ADSL bandwidth varies in response 
to the distance from the CO. 

the year, with extremely rapid growth be¬ 
ginning in 1998. 

A Look at LMDS 

LMDS is a recently developed technology 
that uses radio frequencies in the 28-GHz 
band. Although it’s small now, LMDS 
seems to have the potential to quickly 
grow into a powerful beast. 

An LMDS service provider attaches an 
antenna that’s roughly the size of a Ping- 
Pong paddle to a window or a wall. This 
antenna is then connected to an LDMS re¬ 
ceiver, and the digital signal flows to an 
interface card installed in the computer. 

The extremely high frequency of LMDS 
limits the transmission signal to a radius 
of about 25 square miles. This short range 
may be one of its most attractive features. 
Because transmission distances are so lim¬ 
ited, signals from antennas placed 10 or 
more miles apart can use identical fre¬ 
quencies without the risk of crosstalk or 
other interference problems that are com¬ 
mon with radio frequencies that have a 
longer reach. 

The FCC has allocated LMDS a huge 
frequency bandwidth: 1300 MHz. By 
comparison, broadcast TV uses 6 MHz of 
bandwidth, while cell phones use 25 MHz 
and broadband radios use only 30 MHz. 

CellularVision America, a New York- 
based company that was involved in de¬ 
veloping LMDS technology, launched its 
broadband data-transmission service in 
June. “This is not a test,” insists Bruce Jud- 
son, CellularVision America’s executive 
vice president. 

The service, which was originally of¬ 
fered to subscribers in Manhattan and 
parts of Brooklyn, delivers a 500-Kbps 
signal downstream. The current imple¬ 
mentation uses a dial-in modem for up¬ 
stream communications. Business users 


pay $79.95 per month, with a one-time 
installation fee of $225. Home users pay 
$49.95 per month, with a one-time instal¬ 
lation fee of $199. Currently, the compa¬ 
ny’s system supports only Windows 95. 

CellularVision will introduce a higher- 
speed system in January; later, the com¬ 
pany plans to offer two-way transmissions 
over the 28-GHz radio frequency. “We 
have the equipment to go two-way,” says 
Judson. Before offering the service, the 
company will wait until the demand for 
two-way transmissions develops. Judson 
expects two-way to become economical¬ 
ly viable in late 1998. 

With all the services it plans to offer, 
CellularVision America will be able to 
serve a virtually unlimited number of cus¬ 
tomers. “Bandwidth is not a problem; we 
can serve the city,” Judson says. “If we 
need additional capacity, we can dedicate 
additional channels, and we can also de¬ 
crease the distance between cells.” 

The FCC plans to auction LMDS fre¬ 
quency for other parts of the country lat¬ 
er this year. Meanwhile, Motorola and 
Texas Instruments are developing LMDS 
products. “LMDS could be a dark horse,” 
says Marshall Taplinsky, vice president 
of marketing at Hayes Microcomputer 
Products. “It’s elegantly simple for the 
consumer to hook up, and pipes will be 
available for everybody, so the system 
won’t get overloaded.” 

Cable Modems 

The cable modem faces an uncertain fu¬ 
ture. Although technically it may satisfy 
the needs of many users, it may be too 
big a risk for many cable providers to of¬ 
fer this type of service. 

The basic idea behind the cable modem 
is simple: A portion of the cable band¬ 
width carries data, and the cable modem 
extracts the data signal from the cable. 
Although this idea is elegant in theory, 
cable operators face many challenges. 
Cable TV’s generally poor financial per¬ 
formance, aggravated by the loss of mar¬ 
ket share to digital satellite broadcasts 
(e.g., DirecTV), has forced many opera¬ 
tors to be especially conservative about 
new investments. 

Most cable is unidirectional; that is, it’s 
designed to carry a video signal from a ca¬ 
ble company’s CO to subscribers’ resi¬ 
dences. A large percentage of installed ca¬ 
ble supports downstream only. The cost 
of upgrading a system to bidirectional will 
probably delay any improvements until 
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larger cable companies can demonstrate 
an acceptable return on investment. 

Even if the cable companies success¬ 
fully deploy digital data services over 
their cables, their very success might even¬ 
tually prove to be their downfall. Cable 
transmission requires an inverted tree to¬ 
pology: A large trunk carries the signal 
from the cable company. Branches (i.e., 
cables) are split off, and additional branch¬ 
es are further split and brought into sub¬ 
scribers’ homes. 

All users on a branch share the cable’s 
bandwidth. If the cable can deliver 6 Mbps 
of data, a solitary user on a branch enjoys 
more capacity than he or she can use. But 
when you add 50 or 100 or more users on 
the same branch, a 6-Mbps downstream 
signal, divided by the number of people 
vying for bandwidth, may deliver data to 
each user only at speeds comparable to 
those provided by an analog modem. Ad¬ 
ditional channels might have to be add¬ 
ed, and additional cable may have to be 
pulled, to deliver high bandwidth. 

Microsoft recently invested $1 billion 
in Comcast, a major cable-service provid¬ 
er. Mouhanna describes the investment 
as “part of an effort to jump-start broad¬ 
band over the public network. The cable 
industry needed a little boost to make it 
happen.” 

Microsoft’s involvement may go a step 
further. Although its acquisition of Web¬ 
TV was just approved in August, there was 
speculation that special versions of the 
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WebTV box with an integral cable modem 
could be in Microsoft’s product plans, 
which could boost the data transfer busi¬ 
ness for cable operators. 

Digital Satellite 
Broadcasting 

DirecPC, a product from Hughes Com¬ 
munications, is an asymmetric system that 
delivers 400-Kbps downstream data from 
a satellite to a home or office dish. Direc¬ 
PC relies on a telephone connection for 


upstream communication. 

While DirecPC uses a satellite dish sim¬ 
ilar to the one used by DirecTV, separate 
dishes are required for the two systems. 
Hughes will someday offer a method for 
using one dish for both DirecTV and Di¬ 
recPC, although no target date has been 
announced. Hughes has also announced 
a PC card that wil 1 let a PC user view Direc¬ 
TV signals on a monitor. Various pricing 
plans range from $9.95 per month, with 
a charge of 60 cents to 80 cents per mega¬ 
byte downloaded, to $ 129.95 per month 
for unlimited access. Service charges do 
not include ISP fees. 

Another service, DirecPC/FT (DirecPC 
Enterprise Edition) offers transfers of up 
to 24 Mbps of shared or dedicated band¬ 
width. This service, which is available to 
corporate customers, can be useful for 
transmitting large amounts of data to field 
locations or other sites that are equipped 
with very small aperture terminal (VSAT) 
receivers. 

Motorola, Teledesic, and a growing 
number of other companies have an¬ 
nounced plans for the placement of satel¬ 
lites around the globe to provide point- 
to-point communications, data access, 
telephone service, video, and other ser¬ 


vices. Teledesic’s plan, which is backed 
by Bill Gates and Craig McCaw, calls for 
the deployment of 288 satellites. The em¬ 
ployment of satellites for data transfer will 
increase significantly when the first satel¬ 
lites are successfully launched and become 
fully operational, beginning around the 
year 2000. 

Obtainable Today 

Technologies delivering high bandwidth 
are here today. Within the next 18 months, 


availability of one or more high-speed op¬ 
tions to homes and offices should be al¬ 
most ubiquitous. 

The situation for road warriors look¬ 
ing to obtain high-speed remote access, 
however, currently remains unclear. The 
Marriott in Washington, D.C., is install¬ 
ing in its guest rooms OverVoice, a system 
that provides connection to an ISP at 1.5 
Mbps; as yet, the hotel chain hasn’t said 
what this service will cost. According to 
Marriott, if the test is successful, the chain 
will consider expanding the service to its 
other hotels. 

As for the phone companies, the short¬ 
term opportunity lies in allowing con¬ 
sumers to access corporate resources from 
home, says Kamran Sistanizadeh, direc¬ 
tor of network-systems engineering at 
Pacific Bell. “Later phases of the program 
on a larger scale will address small- and 
large-business market segments,” he adds. 
With luck, that will put high-speed access 
everywhere anyone needs it. □ 


Mark Brownstein (Nort bridge , CA) is a writerl 
editor specializing in high technology . He has 
written five books and has been editor of three 
magazines. You can reach him by sending e-mail 

to Mark@brownstein.com. 


Comparing xDSL Technologies 

Technology 

Downstream 

Upstream 

Distance (feet) 


rate 

rate 

(24-gauge wire) 

IDSL (ISDN DSL) 

128 Kbps 

128 Kbps 

18,000 

HDSL (High-bit-rate DSL)* 

768 Kbps 

768 Kbps 

12,000 

ADSL (Asymmetric DSL) 

1.5-6 Mbps 

640-1000 

Kbps 

12,000-18,000 

SDSL (Symmetric DSL) 

1.5, 2 Mbps 

1.5, 2 Mbps 

10,000 

RADSL (Rate-Adaptive DSL) 

7 Mbps 

1 Mbps 

12,000 

VDSL (Very-high-rate DSL) 

13-52 Mbps 

1.5-2.3 

Mbps 

1000-4500 

* Single-pair 



Source: TeleChoice 
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HASP PROTECTS MORE. 



All over the world, more developers are choosing to protect their software against piracy. They f re protecting 
more products, on more platforms, with better protection - and selling more as a result. And more of 
these developers are protecting with HASP. Why? Because HASP offere more security, more reliability and 
more features than any other product on the market. HASP supports the most advanced platforms, 
including Win NT, Win95, Win32s, Win 3.x, OS/2, DOS, Mac OS, NEC, UNIX and LANs. To learn more 
about how you can protect better - and sell more - call now to order your HASP Developer’s Kit. 

HASP Packs 
More Into Less. 

Based on a full-custom ASIC, 

HASP packs the most advanced 
protection into the smallest key in the world. 
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Speed to 56 Kbps and 
beyond with x2, KSGflex, 
ISDN, and ADSL devices. 


By BYTE Editors 

Bandwidth on a 
Budget: 34 Fast Modems 


hen it comes to data transfer, 
getting it there is more than 
half the fun—it’s the whole 
ball of wax. Faster is better, 
but selecting the best modem requires 
more than simply running your finger 
down a bar chart looking for the highest 
throughput numbers or the lowest price* 
Choosing the correct modem for your 
particular application means navigating 
your way through several competing and 
incompatible technologies* 

In the burgeoning consumer market, 
56-Kbps modems are the current front¬ 
runner. In addition to promising higher 
speeds, these modems provide full back¬ 
ward compatibility with existing stan¬ 
dards and a host of new features* Aimed 
squarely at the Internet consumer, 56- 
Kbps modems promise to reduce file 
transfer time, Internet service provider 
(IS?) access fees, and your telephone bill* 
As our tests clearly showed, however, full 
promised throughput is rarely, if ever, 
achieved* 

The hype surrounding the 56-Kbps 
technology has engendered a number of 
myths and misconceptions. Although 
you must buy 56-Kbps modems (or up¬ 
grade existing ones), 56 Kbps doesn’t 
require any changes to your phone lines. 
Vendors are quick to note that this is a 
significant advantage over ISDN. Unlike 
previous modem standards, however, 56- 
Kbps speeds aren’t supported in peer-to- 
peer connections. High-speed transfer is 
a one-way street from service provider to 
user only. 

Even if you choose 56-Kbps, you must 
still standardize on one of two incom¬ 
patible proprietary specifications. U.S. 
Robotics, currently the largest modem 


maker, was the first to deliver its x2 56- 
Kbps modems. Rockwell Semiconductor 
Systems, on the other hand, is promoting 
its K56flex implementation of 56 Kbps. 

Both the xl and K56flex camps are 
jockeying for top position in the stan¬ 
dards arena. Expect most vendors to 
offer upgrades to the eventual single stan¬ 
dard—many will do so for free* 

The continued need for high-band¬ 
width connections has pushed ISDN 
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Boosted by its outstanding performance 
score, the Zoom Telephonies 2849- 
PC external modem took top honors, 
both overall and among its K56flex com¬ 
panions* Slightly behind the Zoom in 
performance but with a much better fea¬ 
ture score, the U.S. Robotics Courier 
V.Everything V.34 external modem took 
first place among x2-based modems. Not 
surprisingly^ third and fourth place overall 
went to the U.S. Robotics' and Zoom's 
internal counterparts, respectively. 

Despite a high price, feature-rich ness and 
extreme usability let the 3Com I m pact IQ 
take honors among ISDN modems, 

modems nearly to commodity status. 
While modems are available, connec¬ 
tions often aren’t. Not nearly as univer¬ 
sal as some claim, ISDN is generally avail¬ 
able in most major markets* 

Basic ISDN service provides two B- 
channels, each of which can carry 64 
Kbps of data or a voice calk Combine the 
two channels, and you have 128 Kbps of 


bandwidth on tap—two and a halftimes 
that of even an ideal 56-Kbps connection 
and four times that of a 33*6-Kbps V34 
modem* 

ISDN’s all-digital nature allows it to 
provide connections that don’t depend 
on the vagaries of the Public Switched 
Telephone Network (PSTN)* Unfortu¬ 
nately, the need to provide a dedicated 
digital line is also ISDN’s big disadvan¬ 
tage* Even if ISDN service is readily avail¬ 
able at your home or office, the start-up 
fee, installation cost, monthly fee, and 
per-minute toll quickly mount, making 
ISDN an expensive solution for casual 
surfers* 

One of the most i ntriguing and elusive 
data transfer technologies today is Digi¬ 
tal Subscriber Line ( DSL). Potentially, DSL 
makes a high-speed data channel avail¬ 
able to anyone with a standard copper 
telephone line. The pervasiveness of 
plain old telephone service (POTS) makes 
DSL an attractive alternative to TSDN or 
cable modems. And with a DSL modem 
at both the phone company’s central 
office and your location, you can receive 
data at speeds hundreds of times faster 
than the best ISDN line. Asymmetric 
DSL (ADSL) can provide a bandwidth 
from 608 Kbps to 8 Mbps to customers 
over a single copper loop. Additionally, 
upstream (customer to network) data 
rates of 9.6 to ,944 Kbps and telephone 
voice service can be supported simulta¬ 
neously on the same loop. Although po¬ 
tential data rates decrease as the distance 
from the central office increases, some 
ADSL systems can also operate over dis¬ 
tances of up to 18,000 feet or more. This 
lets ADSL service be offered to most exist¬ 
ing telephone customers* 
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* LINE JACKS 

Two are standard. One connects to a phone, 
and the other plugs into the wall Jack, so that 
the modem and phone can share one line. 

^ LCD OR LED PANEL 



CONTROLLER — — 

Controls the transfer of 
data from computer to 
modem and all the 
modem's basic functions. 
It interprets AT codes sent 
by the PC host and can 
contain the data pump, it 
can also run the modem's 
LED or LCD and imple¬ 
ment services such as 
distinctive-ring recogni¬ 
tion. 


DSP 

Digital signal processor, which can 
manipulate different types of informa¬ 
tion, including sound that has been 
converted to digital form. % 

X 


a particular application 
or function, such as 
compression. 

I 

FLASH ROM 

The modem's memory, which is soft¬ 
ware-upgradable for new technology 
and feature updates. 


'‘speaker 

Emits the modem's 
audible tones, made up 
of converted data, that 
can be transmitted on a 
telephone wire. 


Illustration is based 
on the 3Com Impact IQ, 


The lights show the status of various functions, essential 
for problem solving. Some indicate your connect ion 
speed, upload speed, and if you have an incoming fax. 


Defining the Field 

We asked manufacturers of 56-Kbps, 
ISDN, and ADSL modems to provide hard¬ 
ware for this omnibus Lab Rep on. The 56- 
Kbps modem vendors responded with 
enthusiasm. Thirteen vendors submitted 
18 modems—eight based on x2 and 10 
based on K56flex technology. Prices of the 
nine internal and nine external modems 
ranged from a low of $148 to a high of 
$275. Of all 56-Kbps vendors in our tests, 
only Practical Peripherals had offerings 
based on both standards. 

The field for ISDN modems was con¬ 
siderably narrower. Seven vendors sub¬ 
mitted modem s for our e valuation. Pr i ces 


for these modems were attractive—many 
undercut the more expensive 56-Kbps 
offerings. The bargain of the group sells 
for a mere $195, and the pricier units will 
set you back $399. There was no correla¬ 
tion between price and performance, 
although the most expensive unit also led 
in features and usability. 

Rounding up ADSL modems proved to 
be the most challenging task of all. Al¬ 
though more than two dozen equipment 
makers claim to offer DSL products, only 
seven of them were able to produce 
modems for our review. Full production of 
these units may be as low as only thousands 
per quarter. For service providers prepar¬ 
ing to commit to DSL service, this lack of 


boldness should serve as a warning to go 
slowly when choosing high-speed modems. 
Pricing for ADSL is less than straight¬ 
forward. Single-unit prices ranged from 
$995 to $10,000. But the more realistic 
1000-unit pricing is generally between 
$500 and $1500 per line. You'll have to 
hammer out volume pricing with the 
vendor of your choice. 

Contributors 

Andy Froning, Managing Editor/NSTl 
Dorothy Hudson, Project Manager/NSTl 
Maryanne Eves, Acquisitions Editor/NSTL 
Linda Higgins, Editorial Associate/BYTE 
Michelle Campanale, Technical Editor/BYTE 


www.byte.com 


OCTOBER 1997 BYTE 77 










Diagnose any PC’s problems fast with 

.II—— mi I Mii——— mm iififfirrr ■ ■■- ■■- ...: .~ r-.......— 





Loup-back Plugs— 

9-pin serial, 25-pin serial 
and 25-pin parallel 
plugs, used for external 
I/O pori testing. 


2 Micro-Scope 
floppy disks—- 
containing die best 
PC diagnostic tools 
on the market. 

Comes with both 3-5'' 
and 5*25 11 disks to 
work with any PC. 


Complete Micro-Scope Manual— easy to 
follow testing procedures and detailed error 
code descriptions. See the features list at led to 
view some of the incredible wealth of testing 
capabilities this program contains* 


• Get the best, most accurate 
full-system diagnostics uachage 
tor all your problem PCs. 

• Loui-Leuei Formats an bard 
drives including ides. Allows 
relocation of TracK o. 

• words with any PC regardless 
ot 0/S: DOS, Windows 95 & NT. 
0/S2. Unix. Novell, etc. 


M ICRO-SCO PE Universal Computer Diagnostics was developed to satisfy 
the expanding need for accurate system diagnosis in the rapidly growing 
desktop computer market Patterned after super-mini and mainframe diagnostic 
routines, MICRO-SCOPE runs independently of any standard operating 
system, and is therefore at home on any machine in the Intel world* Speed, 
ease-of-use, and razor sharp ACCURACY are a few of the advantages that arise 
from this system independence. Jerry Pouraelle awarded MICRO-SCOPE & 
POST-PROBE foe User's Choice Award in die May 1994 issue of Byte Magazine, 
saying: "You name it, (his tests it, II you maintain Ptls yau'il love it*" 


♦ LOW-LEVEL FORMAT—Performs low-level format on all hard drives 
including IDE drives. ♦ 'FREE HARDWARE DIAGNOSTICS—Accurate testing 
of CPU, IRQ’s, DMA's, memory, hard drives, floppy drives, video cards, etc, 

♦ RELOCATES TRACK D on hard drives that support relocation. ♦ IRQ 
CHECK—Talks directly to hardware and shows I/O address and IRQ of 
devices that respond* ♦ O/S INDEPENDENT—Does not rely on O/S for 
diagnosdcs. Talks to PC at hardware level. All tests are full function regardless 
of O/S (i.e, Windows, Novell, UND£, 0/S2). ♦ IRQ DISPLAY—Show bits 
enabled in IRQ chip for finding cards that are software driven (Network, Sound 
Card, etc.). ♦ MEMORY DISPLAY—Displays any physical bit of memory 
under 1 MB, Very useful for determining memory conflicts and available 
memory space. ♦ AND MUCH MORE.. .We don't have enough space here for 
everything this software can do! 


Fuliv o/s independent 
diagnostic software... 


a& !fvS 

ts* 


Call for upgrade pricing & 
complete mw features list! 


MICRO 


BmJO 


TM 


Govt, Orders: NSN-7030-01-421-6459 


cell now tor special Pricing 
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first fm Universal P.OST Card hr At! PCs! 


micro 2000. me. Makers of Professional PC Diagnostic Tools 
1100 East Broadway, Suite 301, Glendale, California, USA 91205 
Toil Free: 800/864 8008 * Phone: 818/547-0125 • Fax: 818/547-0397 
Web Site: http://www.micro2000.com 
international Orders please call: 

Mi c ro 2000 Australi a...61-42-574-144 

Micro 2000 UK....44-1462-483-483 

Micro 2000 Amsterdam.31-206-384-433 

Micro 2000 Germany.49-69-420-8278 

Gapyritiht a 19 % mm 2000, bit. All nglti* testewi 


MICRO 

EDQQ 


Micro Channel Adapter Card— 

(behind Post-Probe card) allows Posi- 
Probe to be used with Micro Channel 
equipped computers. 


Extensive Post-Probe Manual —exhaustively complete, 
containing BIOS error codes for most PCs on the market. 
Look up the 2-digit error code in this manual and instantly 
diagnose your PC’s problem. Also contains common chip 
diagrams, descriptions and complete troubleshooting tips. 


Post-Probe Diagnostic Card— 

when Post-Probe detects an error, 
a 2 digit BIOS code will display on 
the card telling you exactly whaCs 
wrong with your PC. 100% com¬ 
patible willi all LSA, EISA, Compaq 
and Micro-Channel PCs. 


SlhviceNews 

PROD^JcT&F THE"MONTH 


pc won't boot up? Find out why 
last with our umuersai POST card... 

U| rphis is the only card that will function in every system on the market. The 
i documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, hut also includes a detailed reference to (lie 
bus signals monitored by the card." —Scott Mueller from his globally 
recognized hook, ‘Upgrading & Repairing PCs , Second Edition' 


♦ Includes pads for voltmeter 10 attach for actual voltage testing under load. 

♦ 4 LEDs monitor +5vdc -5vdc +12vdc -12vdc. 4 Monitors Hi & Lo dock and 
OSC cycles to distinguish between clock chip or crystal failure, 4 Monitors I/O 
W rite and I/O Read to distinguish between write and read errors. 4 Accurately 
monitors progress of POST for computers without POST codes. 4 Reads POST 
codes front any IBM or compatible that emits POST codes. ISA/ELSA/M CA. 

♦ Compatible with Micro Channel computers. 4 Dip switch allows easy selec¬ 
tion of I/O ports to read ♦ Includes ITU-STATE LOGIC PROBE to determine 
actual chip Mures. 4 Manual includes chip layouts and detailed POST proce¬ 
dures for all major BIOSs, 4 AND MUCH MORE...call for more details. 


Govt. Orders: NSN-7Q25-01 -421 -6467 


Durable Zip-up Leatherette 
Carrying Case—all your tools 
in one organized easy to carry 
toolkit. 


1CJ Adi Optional T utorial 
and PC Trouble Shooting 
Videos — -Call for titles and 
current prices. A wealth 
of technical help at your 
fingertips. 


Tri-State Logic Probe—works 
with Post-Probe and enables testing 
down to individual chip level. 


Circle 1 88 on Inquiry Card. 
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BEST OVERALL 


HIGH-SPEED MODEMS 


ode ms based on 56-Kbps, 
ISDN, and ADSL technologies 
are so different that separat¬ 
ing the products according to 
their underlying technology clearly 
makes sense. Within those categories, we 
applied different criteria based on the 
technology's maturity. 

Off-the-Shelf ISDN 

In keeping with our view of ISDN mo¬ 
dems as commodities, we reduced the 
weight given to performance to 50 per¬ 
cent. Because ISDN modems have a rep¬ 
utation for being difficult to install and 
set up, we based 30 percent of the over¬ 
all score on each modem's usability rat¬ 
ing. We allocated 20 percent of the over¬ 
all score to the modem's feature set. 

The leader in the ISDN category was 
the 3Com Impact IQ. Although its per¬ 
formance was a few percent shy of the 
Arcscom Flash 200, the performance 
leader, the Impact IQ more than com¬ 
pensated for it in other categories. The 
Impact IQ tied the U.S. Robotics Courier 
I-Modem w/ V Everything for top score in 
features. But the Impact IQ’s high usabil¬ 
ity rating put it over the top as the clear 
winner in its category. 

Although it delivered performance, 
usability, and features, the Impact IQ tied 


as the most expensive of the ISDN mo¬ 
dems—$399. If you’re willing to invest 
some time and effort during installation 
and setup, however, the $195 Flash 200 
can cut your equipment costs in half with¬ 
out compromising on performance. 

Double or Nothing 

In the 56-Kbps arena, we did sec quan¬ 
tifiable performance differences between 
the two varieties of 56-Kbps technologies 
as well as among the modems using each 
technology. Because performance var¬ 
ied—and fell short of advertised speeds-— 
we put a 70 percent emphasis on data 
throughput under both clean and im¬ 
paired conditions. Usability, still an im¬ 
portant issue when adding or upgrading 
modems, accounts for 20 percent of the 
overall score. Features, mainly a function 
of which chip set the manufacturer uses, 
have a 10 percent weighting. 

Because the two 56-Kbps encoding 
technologies, x2 and K56flex, are incom¬ 
patible, we chose a Best Overall from 
each camp. Even so, the top four overall 
winners were simply internal and exter¬ 
nal versions of the same two modems. 

The K56flex winners were the exter¬ 
nal and internal versions of the same 
modem: the Zoom Telephonies 2849-PC. 
The Zoom external version produced 


our top performance score among all 
modems, regardless of technology. Per¬ 
formance for the internal version lagged 
about 10 percent behind its external twin, 
putting it fourth overall. Solid usability 
and feature scores helped ensure both 
modems a first-row finish. 

If you’re looking for an X2 modem, 
we suggest either the internal or external 
version of the U.S. Robotics Courier 
VEverything V34. Both Couriers turned 
in top performance scores among X2 
modems, with the faster Courier external 
modem placing about 6 percent behind 
the K56flex speed champ. The Couriers’ 
top feature scores helped balance out their 
relatively low usability ratings. 

Adolescent ADSL 

Representing the new kids on the block, 
ADSL modems turned out to be too slip¬ 
pery to pin down. Standards, test re¬ 
quirements, and feature sets for all the 
variations of ADSL are still under devel¬ 
opment. Although a number of ADSL 
modems were available for testing, it's 
not fair to say that they’re in mass pro¬ 
duction. Because ADSL technology is too 
immature, we declined to name a Best 
Overall winner in this category. Instead, 
we present some test results of what we 
believe is a real-world scenario. 



ADSL Conundrum 


B ecause the technologies that are used by ADSL modems are 
too different and are not interchangeable-and they have no for¬ 
ma I standardized test suites—we declined to choose a Best Overall 
ADSL winner from among them. However, we did uncover some 
interesting data during our testing. 

The distance between the modem and the central office plays a 
significant role in an xDSL modem throughput. The closer the modem 
is to the central office, Jess signal degradation occurs. 

The good news is that manufacturers are being realistic about 
their claims of ultimate throughput Jn well-tailored packet-blast tests 
over clean lines, we were able to prod each ADSL modem to almost 
its advertised maximum throughput speed. 

Packet blasting produces high numbers, but if s hardJy a realis¬ 
tic operating mode. We wanted a sense of how these modems would 
perform with real applications. 

To imitate a typical application, a single client opened eight con¬ 
current IP sessions over a clean line with a mixture of FTP and HTTP- 
simu fating a typical Web-page access. The accompanying graph 
shows that the throughput results we measured compare well to the 
speed claims of the vendors. 


Clean Lines Deliver the Data 

Ariel Horizon DSL 
Access Multiplexer 

Aware ADSL-Unk 
Qrckrt Fastlirtemet 
Paradyne HotWire 
PairGain Megabit Modem 7&Si 

PairGain Megabit Modem 768p 

Performance Telecom 
Champion ADSL |20K ft.) 

Performance Telecom 
Champion ADSL (I4K ft.) 

Westell FlexCap2 Rate 
Adaptive ADSL 

Kbps 0 2000 4000 6000 8000 10000 
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Common Ground 4.0 

Power-publishing for the intranet. 

Fully automated, zero administration, instant results. 


Still struggling to Web-enable your business 
documents? Common Ground users just drag 
their documents to the dropbox, and they Ye done! 

Common Ground prepares the documents 
for the Web P places them on the Web server 
and updates the HTML pages accordingly. 

And it does it all automatically! 

The Java-powered viewer makes viewing 
documents easy too. Users don't have 


to download a reader or open 
applications to see the document. 

Download your evaluation copy 
now to see how Common Ground 
can deliver instant results for you! 


Powered 
h t 1 1 h 


JAVA 



FREE EVALUATION: 

http ://www, hummingbird .com/cg/c gdownioad.html 



COMMUNICATIONS LTD. 
www.hummingbird.com/bm e-mail: sales@hummingbird.com (416)496-2200 
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Suggestions for FunScan: 

FunStan consists Of Six user friendly imaging 
applications in one awesome value-added 
package. With FunScan you can make your 
own greeting cards, and T-Shirts, play puzzle 
games and design your own screensaver and 
Internet homepages. Using our state-of-the-art 
technology, your scanner is now intuitive and 
easy. 


Suggestions for Scantastlc: 

Scantastic is our all-in-one TWAIN compatible 
software that will satisfy your every aspiration for 
cutting edge text and image processing 
technology. Use Scantastic to scan directly into 
e-mail, repair smudged faxes, match colors, and 
much more. But best of all is that new C' LOfl 
OCR function that eliminates time-consuming 
retyping and makes desktop publishing 
unnecessary. Scantastic - Eleven of the hottest 
software programs on the market! 


IConyuterUfe 


9999 
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BEST BUY 
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SPOT USA/1 -800-611 -SPOT * SPOT UK/44 170-5322555 • SPOT Germany/49-2204-842950 
SPOT TECHNOLOGY INC. 886-3-5878966 


Circle 129 on Inquiry Card (RESELLERS: 1 30), 


The Smart Player of Technology 
http: //www, spotinc.com 
E-mail: webmaster(#spotmcxom 
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BEST OVERALL: 56 KBPS MODEMS 
x2 TECHNOLOGY 

U.S. Robotics Courier V. Everyth i ng V. 34 (E) 

Excellent performance and a high feature score more 
than compensated for below-average usability and 
propelled the LLS. Robotics Courier V Every thing V34 
external modem into first place among xl modems. 
The U.S. Robotics Courier VEverything Y34 internal 
modem finished close behind its external sibling. 


WEIGHTING 



Performance 


Usability 


.Features. 




PRICE 

TECHNOLOGY 

U.S. Robotics Courier V. Everything V.34 (E) 

$275 

**** 

U.S. Robotics Courier V,Everything V.34 (0 

$245 

irk* it 

MaxTech GVC NetPacer Pro XPVS561 (1) 

$149 

kkkk 

Logicode Qutcktel 56P (Q 

$169,95 

kkkk 

Cardinal Connecta (E) 

$199 

kirk* 

Archtek America SmartUnk 5634BTV (1) 

$1 49,99 

kkkk 

Practical Peripherals PP Data/Fax fE) 

$239 

kkkk 

Zypcom Z34-SC (E) 

$179 

kkkk 


IMPLEMENTATION 

PERFORMANCE 

FEATURES 

USABILITY 

OVERALL HATING 

*** 

**** 

***** 

** 

**** 


***★ 

kkkkk 

kkkk 

kkkk 

** 

kkkk 

kkk 

kkk 

kkkk 

*** 

kkk 

kkk 

kkkkk 

kkkk 

** 

kkkk 

kkk 

kkk 

kkkk 

★ * 

kkkk 

kkk 

k 

kkk 

** 

kkk 

kk 

kkk 

kkk 


kkk 

*** 

kkk 

kkk 


BEST OVERALL: 56-KBPS MODEMS 
K56FLEX TECHNOLOGY 
Zoom Telephonies 2849-PC (E) 

Besting not only its K56flex companions, but the 
entire x2 field as well, the Zoom Tele phonics 2849- 
PC external modem was our overall winner. Its top 
performance score was boosted by above-average 
usability and an adequate array of features. The inter¬ 
nal version of the 2849-PC took fourth place, behind 
the two x2 Couriers. 



WEIGHTING 




PRICE 

TECHNOLOGY 

IMPLEMENTATION 

PERFORMANCE 

FEATURES 

USABILITY 

OVERALL RATING 

Zoom Telephonies 2849-PC (E) 

$199 

kkkk 

kkk 

***** 

kkk 

**** 

***** 

Zoom Telephonic® 2849-PC (f) 

$199 

kkkk 

kkk 

kkkk 

kkk 

**★* 

kkkk 

Diamond Multimedia Systems SupraExpress (I) 

$149.95 

kkkk 

kkk 

kkkk 

■kirk 

★ ★* 

kkkit 

Practical Peripherals PP K56 Flex (1) 

$179 

kkkk 

kk 

kkkk 

kkk 

kk 

kirkk 

Diamond Multimedia Systems SupraExpress (E) 

$169.95 

kkkk 

kkk 

kkkk 

kkk 

kkk 

**** 

Motorola ModemSurfr (E) 

$179 

kkkk 

kk 

kkkk 

kkk 

kk 

kkkk 

Hayes Accura 56K (0 

$189 

kkkk 

kk 

kkkk 

kk 

kkk 

kkkk 

Motorola ModemSurfr (1) 

$159 

kkkk 

kk 

kkkk 

kkk 

kk 

kkkk 

Boca Research SocaModem (E) 

$169 

kkkk 

kkk 

kkk 

kkkk 

kkk 

kkk 

Apex Data Rapid Transit (1) 

$148 

kkkk 

k 

kkk 

kkk 

k 

irk 


BEST OVERALL: ISDN MODEMS 

3Com Impact IQ 

Although pricey, the S399 3Com Impact IQ ISDN 
external modem combines the performance, features, 
and usability you"II want for your ISDN connection. 
Bargain hunters should consider the Si95 Arescom 
Flash 20U, which turned in top performance at a 
rock-bottom price. 


WEIGHTING 



Features 


Performance 




PRICE 

TECHNOLOGY IMPLEMENTATION 

PERFORMANCE 

FEATURES 

USABILITY 

OVERALL RATING 

3Com Impact IG 

$399 

kkkk 

kkkk 

***** 

***** 

*#** 

kkkkk 

ZyXel omni.net 

$299 

kkkk 

irkkk 

***** 

***** 

kkkk 

kkkk 

Motorola ISG BitSurfr Pro EZ 

$285 

kkkir 

kkkir 

***** 

**** 

**** 

irkkk 

Boca Research Webgfider 

$399 

kirkk 

kkkk 

***** 

★ *** 

kkkk 

kkkk 

U.S, Robotics Courier LModem w/V.Everything 

$370 

kirkk 

kkkk 

***** 

***** 

kkkk 

kkkk 

Hayes Microcomputer Products Accura 

$279 

kkkk 

kkkk 

***** 

**** 

kkkk 

kkkk 

Arescom Hash 200 

$195 

kkkk 

kkk 

kkkkk 

**** 

kkk 

kkkk 

**** + Outstanding irk k * Very Good 

kir-k Good 

kk Fair 

k Poor 


[1) = internal 

(E) = External 
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DETAILS 


ISDN Inside 

L ogicode's internal ISDN modem connects 
to an ISA slot and tsthe only unit of the 
ISDN lot that connects internally. 



Small Lights, Big 
Documentation 

M otorola's ISDN modem 
has a miserly six lights, 
and there's no power switch 
on it However, it ships with a 
CD that includes copious 
documentation, good for set- 
up-intensive ISDN modems. 


Zoomin' Ahead of the Rest 

he Zoom 2849-PC modem has the most 
interesting form factor of all the 56- 
Kbps modems we looked at. It's little, 5,25 
inches wide and 6.5 inches long. It sports 
14 indicator lights, one of which tells you 
when you’re transmitting at 33.6 Kbps; 
another alerts you when you reach 56 Kbps 
A message light, used by some software 
packages, lights up when a fax is waiting. 





TECH FOCUS 


6-KBPS MODEMS 


56-Kbps Reality Check 

When the news brake that 33.6 Kbps was the end of the line for Pub¬ 
lic 5 witched Telephone Network (PSTN) modems, we had no reason to 
doubt it. Perhaps that's why we were so enraptured with the debut of 
new technologies that could increase data transfer speeds to the pre¬ 
viously unimagined 56-Kbps level. Now, with more than a dozen 56- 
Kbps offerings and two distinctive technologies on the market it's time 
to pause for a 56-Kbps reality check. 

By now, everyone knows that designating these modems as 56-Kbps 
devices is somewhat dishonest, Tlieir ultimate speed is currently limited 
to 53.3 Kbps by FCC dictate. Even when operating at their theoretical 
maximum, 56-Kbps technology 
is asymmetrical. You can hope 
for 53,3-Kbps downloads, but 
you're still limited to a maximum 
of V.34 upload speeds. 

For example, only the best 
local lines can support the de¬ 
mands of 56-Kbps operation, 

Poor-quality local loops gener¬ 
ally result in download speeds in 
the low 40-Kbps range. 

Another bottleneck that's 
often overlooked may be inside 
your system; your antiquated 
serial port. If you're using a stan¬ 
dard 16550 universal asynchro¬ 


nous receive r/rransmitter(U ART) and an external modem, you're lim¬ 
iting your baud rate to 115.2 Kbps-regard I ess of the capability of your 
modem. Add in data compression of over 2-to-1, and you've saturat¬ 
ed your serial port. 

Fortunately, a numberof high-speed serial-port products are avail¬ 
able to address this problem. When required during our testing, we 
used the Digi Accele Port 4r-PCI DB25, from Digi International, to pro¬ 
vide access of up to 230 Kbps. Lava Computer claims that its LavaPort- 
PnP port can support a baud rate as high as 4GO Kbps. 

The accompanying graph compares a 56-Kbps modem's theoretical 
data throughput to the best and worst data rates delivered by the 
modems we tested, in the first test, we used an incompressible file that 

ideally should have delivered a 
full 53.3 Kbps over dean lines. 
Instead, the slowest modem 
reached just 47 percent of that 
goal, and the fastest just over 8? 
percent 

Next, we switched to a file 
that was designed to support 
3-to-l compression under 
V.42bis, Our worst and best 
results were 41 percent and 60 
percent of theoretical capacity, 
respectively. In both cases, we 
used a high-speed serial port 
good for transfer rates of up to 
230 Kbps. 


56 Kbps: Reality vs. Expectation 
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TEST RESULTS 



I he three types of mo¬ 
dems we evaluated— 
56-Kbps, ISDN, and 
I ADSL—use specific 
technologies to solve different 
problems. We rated ISDN and 56- 
Kbps mod ems based on their per¬ 
formance, features* and usability 
(on a scale of 1-5 stars). In the 
ADSL arena* we didn’t choose a 
winner because we fed the tech¬ 
nology is too immature at this point. 



IAS Series II telephone network emulator and Model 
240 loop emulator from Telecom Analysis Systems. 


The 56-Kbps Methodology 

We evaluated 56-Kbps modem perfor¬ 
mance in terms of data compression and 
throughput. We tested over clean lines as 
well as over lines with various impair¬ 
ments. Because 56-Kbps modems rely on 
two competing and incompatible chip 
sets—K56flex and xl—we assembled 
two test-beds tailored to each technol¬ 
ogy. Before testing, we configured each 
modem to use hardware-based com¬ 
pression and the maximum connection 
rate supported by the modem’s driver. 

During a test session, we recorded the 


time required to download three files, 
each about 300 KB* and used the result 
to determine the Kbps throughput rate. 
The three files we used support a maxi¬ 
mum compressibility of 1-to-l, 3-to-l, 
and 5-to-1, respectively. A serial port sup¬ 
porting baud rates of up to 230 Kbps was 
used for external modems. 

Simulating atypical central-office con¬ 
nection was the TAS Series II telephone 
network emulator and Model 240 loop 
emulator. To exercise the specific mo¬ 
dems, we used the Total Control system 
from U.5, Robotics for testing X2 prod¬ 
ucts, and the Max 4000 from Ascend for 
testing KJ6flex products. 


To measure throughput under 
impaired conditions* we used 
the eight line conditions rec¬ 
ommended by TAS for 56-Kbps 
modem testing; these conditions 
are currently in draft status 
be fore the Te l eco mmun i cati o n s 
Industries Association (TIA). 
The impairments represent var¬ 
ious combinations of five fac¬ 
tors; analog and digital pad loss* 


robbed-bit signaling, transhybtid loss, 
and delay. In addition, all lines (includ¬ 
ing the clean line used for comparison) 
were subject to the quantization noise, 
which normally occurs because of the 
analog/digital conversion involved with 
56-Kbps modems. 

The overall score for 56-Kbps modems 
comes from a 70;20:10 weighted rating of 
performance, usability, and features, re¬ 
spectively (see the pie chart on page 8 OC). 
We judged a modem’s performance based 
on raw throughput on both dean and 
impaired lines. The better a modem’s abil¬ 
ity to compress data and deliver it at 
high speed* the higher its score. 


The "x” in xDSL 


Accompanying the emerging Digital Sub¬ 
scriber Line (DSL) technology is a verita¬ 
ble alphabet soup of new acronyms, 

N ew DSL modems are faster than 56- 
Kbps modems and hold several poten¬ 
tial advantages over ISDN, ISDN requires a 
special telephone line in your home or busi¬ 
ness, while DSL uses existing telephone 
wiring.The ISDN data rate of up to 1 28 Kbps 
looks good until you compare it to a DSL 
capacity of 8 Mbps! 

All vendors agree that DSL is a transmis¬ 
sion scheme designed for high-speed data 
networking over existing copper telephone 
wiring. Beyond that, however f it’s a wide- 
open frontier of methodology, implementa¬ 
tion, and acronyms. The term xDSL is used 
to represent a wide variation of DSL tech¬ 
nologies. Here’s a quick guide to the most 
common terms you’ll encounter, 

High-Sit-Rate Digital Subscriber Line 
(HDSL) has been around the longest. It pro¬ 
vides full-duplex T1 (1,544-Mbps) or E1 
(2.048-Mbps) data transmission across exist¬ 
ing twisted-pair copper without repeaters. By 


using the existing copper infrastructure, you 
can implement H DSL systems quickly. 

Symmetric Digital Subscriber Line (SDSL) 
provides symmetric bidirectional variable-rate 
communications and voice on asingle phone 
line. It transmits data at 160 Kbps to 2084 
Mbps. This technology is suitable for appli¬ 
cations that require a symmetric data rate. 

Asymmetric Digital Subscriber Line 
(ADSL) provides three separate channels 
over the same phone line. The asymmetry is 
based on an approximate 1 Q-to-1 ratio in the 
downstream-to-upstream data rates-appro- 
priate for high-speed Internet or multimedia 
access. Phone conversations are carried on 
one channel, downstream data from the ser¬ 
vice provider to the user is transferred on 
another line, and upstream data from the user 
to the service provider runs in the third 
channel. 

Very H igh - B it-Rate Dig ital S ubscri ber Line 
(VDSL) simply means your data rate can 
increase because you’re closer to the cen¬ 
tral office. Data rates of 13 Mbps at 5000 feet 
from the central office, 26 Mbps at 3000 feet, 
and 51 Mbps at 1000 feet are possible. 


ISDN Face-Off 

For ISDN testing, our server had a high¬ 
speed serial port. A Teletone ISDN Sim¬ 
ulator connected the server to the client 
PC. A high-speed serial port was also sup¬ 
plied on the client side to accommodate 
the modem being tested. 

As with the 56-Kbps modems, the time 
required to download the three 300-KB 
test files was recorded to determine the 
Kbps for each connection. The three files 
used supported a maximum compress¬ 
ibility of 1-to-l, 3-to-l, and 5-to-l, re¬ 
spectively. Several runs were performed 
on each file type and used to produce an 
aggregate score. 

Evaluations in this report represent the 
judgment of BYTE editors, based on tests 
conducted by NSTL, Inc., as documented 
in a recent issue of its monthly PC Digest. 

To purchase a copy of the full report, con¬ 
tact NSTL at 625 Ridge Pike r Consbo- 
hoeken,, PA 19428; 610-941-9600; fax 
610-941-9950 ; oh the Internet T editors 
@nstLcom . For a subscription, call 800 - 
257-9402. BYTE magazine and NSTLare 
both operating units of The McGra w-Hill 
Companies , Inc. 
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ISDN REMOTE ADAPTERS FEATURES 



Arescom 

Boca 

Kayes 

Motorola ISG 

3Com . 

TT 

U,S. 

ZyXel 



Research, Inc. 

Microcomputer 
Products, Inc. 


Robotics 


Models 

Rash 200 

Webglider 

Hayes Accura 

QitSurfr Pro EZ 

3Com Impact 

US R Courier 1- 

omni.net 






IQ 

Modem w/ 
V.Everything 


Price as tested 

$195 

$399 

$279 

$285 

$399 

$370 

$299 

Overall rating 

**** 

**** 

**** 

**** 

***** 

**** 

**** 

LINE INTERFACE 

ISDN 

U (1) 

0(1) 

U(l) 

U(t) 

U(f) 

U{1) 

U(1) 

Analog phone jacks 

2 

2 

2 

2 

2 

f 

2 

Interface to computer 

ISA slot 

Serial port 

Serial port 

Serial port 

Serial port 

Serial port 

Serial port 

PROTOCOLSUPPORT 








V.120 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 

v.ito 



✓ 

✓ 

✓ 

✓ 

✓ 

Asynchronous/synchronous PPP 

✓ 

✓ 

✓ 


✓ 

✓ 


Multilink PPP 

✓ 

✓ 

✓ 

✓ 

✓ 


✓ 

Other 



bod 

AIMUX 




DATA COMPRESSION 

Compression 

✓ 

t/ 

✓ 

✓ 

✓ 

✓ 

i/ 

Maximum throughput speed 

512-Kbps 

230-Kbps 

460-Kbps 

512 Kbps 

230 Kbps 

512-Kbps 

460-Kbps 

Analog-modem-compat ible 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ {integrated 

✓ 







66 Kbps modem) 

TELCO SWITCH STANDARDS 

National ISDN-1, ISDN-2 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

AT&T5ESS 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


Northern Telecom DMS-100 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

DATA TRANSMISSION RATES 

Rate without compression 

128 Kbps 

128-Kbps 

128-Kbps 

128 Kbps 

128 Kbps 

128-Kbps 

128 Kbps 

Other 

66,64-JiaKbps 

04 Kbps and 



64-Kbps 

19.2-, 28.8, 

56 Kbps, 



below 




33.6-,56-Kbps 64 Kbps 


FUNCTIONALITY 

Software-u pgradabte 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

Fax capabilities 

✓ 


✓ 

✓ 


✓ 

✓ 

Simultaneous voice and data 

✓ 


✓ 


✓ 


✓ 

Simultaneous analog calls 



✓ 

✓ 

•/ 

✓ 


Security 

PAP/CHAP 

CallerlD P call 

Called DJETE 

Caller ED 

PAP/CHAP 

PAP/CHAP 

✓ 

authentication 

screening/ 

handshake 


authentication. 

authentication 




filtering r call 
logging 

authorization 


IETF, caller ID 



Number of status LEDs 

N/A 

7 

9 

5 

8 

13 

10 

SIZE {inches) 








Internal or external device 

Internal 

External 

External 

External 

External 

External 

External 

Width 

NM 

5,9 

7.0 

6.4 

5.4 

6.3 

17,9 

Depth 

N/A 

7.9 

5,2 

5,3 

8.6 

10.3 

13.1 

Height 

N/A 

1.5 

1.5 

1.5 

1,6 

1.3 

30 

Weight 

N/A 

1.1 lbs,. 

12.4 oz. 

10,5 oz. 

1,2 lbs 

4.5 lbs. 

13 oz. 


CUSTOMER SUPPORT 

Warranty length {years) 

3 

5 

2 

5 

6 

5 

2 

Fax 

510-445-3636 

561-997-0918 

770-449-0087 

205-430-8926 

847933-5800 

047-933-5000 

714-693-0011 

Phone 

510-445-3638 

561 997-6227 

770 441-1617 

205-430 6000 

See Web s ite 

B 47-9 82-5010 

714-693-0008 

Toll-free phone 

None 

800-583-2622 

000 429-3739 

800-894-4736 

000-877 2677 

800-572-3266 000-255-4101 

Web address 

http://www 

arescomcom 

http://www.boca- 

research.com 

http'7/www.hayescom 

http://www 

.mot.com/iSDN/ 

http://www 

.3oom.com 

htip://www 

.usr.com 

http://www 

jyxel.oom 

Inquiry number 

1020 

1021 

1022 

1023 

1024 

1025 

1026 


= BYTE Beal 


=yes; 

N/A=not applicable. 


**** * Outstanding 
** Fair 


**** Very Good ***Good 

* PtKX 


www.byte.com 
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HIGH-SPEED 

MODEMS 

FEATURES 




Apex Data Div., 

Archtek 

Baca 

Cardinal 

Diamond 

Diamond 

Hayes 

to gi Code 


Smart 

America 

Research, 

Technologies, 

Multimedia 

Multimedia 

Microcomputer Technology, 


Modular 

Corp, 

Inc. 

Inc. 

Systems, Inc. 

Systems, Inc. 

Products, Inc. 

Inc, 


Technologies 








Model 

Apex Data Rapid 

Smart Link 

BocaMcdem/ 

Connects 

SupraExpress 

SupraExpress 

Accura56K 

Guicktel 56P 


Transit Internal 

5634BTV 

External 

External 

External 

Internal 

External Fax 

Internal 


Modem 

Internal Voice/ 


Fax Modem 

Modem 

Modem 

Modem, 

Modem 



Fax/Modem 





00-02887 


Price as tested (MSRP) 

$140 

$149.99 

$169 

$199 

$169.35 

$149.95 

$109 

$169,95 

Overall rating 

** 

*** 

+** 

★**★ 

**** 

**** 

**★* 

**** 

MAXI MUM RATE (Kbps) 









DDE dala/DCE fax /DTE 

56/14.4/115.2 

56/14.4/115.2 

56/N/A/230.4 

61.3/14.4/115.2 

56/14.4/230.4 

56/14.4/230,4 

56/14.4/115.2 

56/14.4/115,2 

COMMANDSETS 









Hayes 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


Ties 









Break 





✓ 

4/ 



GENERAL-PURPOSE FEATURES 








Modem technology 

K56flex 

x2 

K56Flex 

x2 

K56flex 

K56flex 

K56ftox 

x2 

Chip set and DSP 

Lucent 

T) 

Rockwell 

Ti 

Rockwell 

Rockwell 

Rockwell 

TI 

Data pump 

N/A 

It 

Rockwell 

N/A 

Rockwell 

Rockwell 

Rockwell 

n 

Caller ID 

✓ 


✓ 





✓ 

Paging 



✓ 






Voice over data (DSVD) 

✓ 


✓ 






Voice compression 


✓ 

✓ 






DTMF 


✓ 

✓ 






Flash EPROM 

✓ 


✓ 

✓ 

i/ 


✓ 


Flash BIOS 





4/ 

✓ 



Adaptive speed leveling (ASL) 


✓ 


✓ 

✓ 

✓ 

4/ 


Volume-control slide 



i/ 

✓ 





BACKBONE FEATURES 









Auto-baud all speeds 


✓ 

✓ 

✓ 

✓ 

✓ 

1/ 

✓ 

Select speeds 


✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Blacklisting 









Callback security 









CameHoss redial 









Dictionary sizing 





1/ 

✓ 



Remote configuration/password 









Synchronous communication 









X.25 pad 









Software 

Bitwara Data/ Fa*/ 

QutokLmk 

Quicklink 

FaxTalk Plus 

FaxTalk Plus 3.0, 

FaxTalk Plus 3.0, 

Smartcom 

QuickLinkli 


Voice V.3.30 

Message Ctr, 

Message Ctr. 

V3.0a 

COMit 

COMit 

Message Ctr. 

Version 2.1.0 



3,0 

3,0, Netscape 




2.0G3 





Navigator, 









Boca Mega- 









Media CD 






COMMON STANDARDS 









Group 111 fax 


✓ 


✓ 



i/ 

✓ 

MNP error control 

5 

5 

Band IQ 

5 

5 

5 

6 

5 

V.42 

✓ 

✓ 

✓ 

i/ 

✓ 

✓ 


✓ 

V.fast 



✓ 


✓ 

✓ 



Non mi standard 


i/ 







HST 









Bell tOSJand 212A 

✓ 

✓ 


✓ 

✓ 

✓ 


i/ 

Additional features 

FuiFduplex 

Full-duplex 





Auio-data/Fax 



speakerphone 

speakerphone 





discrimination 



and voice mail 

features 








features 








CUSTOMER SUPPORT 









Warranty length (yasnsj/coverags 

5/P, L, R 

5/p L, R 

5/P, LH 

5/P, L 

5/P. L, R 

5/P, L, R 

2/P, L, R 

Lifetime 

Toll-free phone 

0OO-B41-2739 

None 

000-583-2622 

800-947-0000 

800-727-0772 

800-727-0772 

BOO-347-0388 

000735-6442 

Phone 

510 6234 231 

010-912-9000 

561-997-9657 

770-840-2157 

408-325-7000 

4 0 8 32 5 7000 

770-040-9966 

005-388-9000 

Web address 

www.apexdata.com httpV/www 

www.boca- 

WWW 

http://www 

http://www 

www.hayss.com 

www.logiccde 



.archtek.com 

research.com 

.cardtech.com 

.diamondmm.com/ .d iamondmmxom 

,com 






56K 




Inquiry number 

1027 

1020 

1029 

1030 

1031 

1032 

1033 

1034 



BYTE Best 


✓^yee; 

N/A=not appl icable. 


Warranty: P—parts; L= labor; 

F= fraighi \q repair center; R=return to customer. 


***** Outstanding 
** Fair 
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**** Very Good 
* Poor 


*** Good 






















I 


MaxTech 

Corp. 

Motorola ISG 

Motorola ISG 

Practical 

Peripherals 

Practical 

Peripherals 

US. 

Robotics 

yr 

US. 

Robotics 

Zoom 

Telephonies, 

“ * 

Zoom 

Telephonies, 

loc. 

Zypcom, 

Inc. 

GVC Net Pacer 

ModemSurfr 

ModemSurfr 

PP K56 Rex 

PP Data/Fax 

USR Courier 

USR Courier 

Zoom 2649- 

Zoom 2849- 

Zypcom Z34-SC 

ProXPVSSei 

Internal 

External 

Internal Half 

External 

V Everything 

V. Everything 

PC External 

PC Internal 

External 

Internal 

Data/Fax 

Data/ Fax Modem 

Card Modem 

Modem 

V.34 External 

V.34 Internal 

Fax Modem 

Fax Modem 

Modem 

Modem 

Modem 




Modem 

Modem 




SI 49 

$159 

$179 

$179 

$239 

$275 

$245 

$199 

$199 

$179 

**** 

**** 

t*** 

*** * 


**** 

**** 

***** 

**** 

*** 

56/14,4/115.2 

5 6/2 6.8/115.2 

56/28.8/230,4 

56/14.4/115.2 

61,3/14,4/115.2 

56/14,4/230.4 

56/14.4/230.4 

56/14,4/230.4 

56/14.4/230.4 

56/14.4/115,2 

i / 

✓ 

i/ 

✓ 

✓ 

jjfr 

✓ 











✓ 

f 

✓ 










✓ 

x2 

K56flex 

K56flex 

K56ffex 

x2 

x2 

x2 

K56fles 

K56flex 

x2 

II 

Rockwell 

Rockwell 

Rockwell 

Tl 

Tl 

n 

Rockwell 

Rockwell 

Cirrus Logic 

T1 

Rockwell 

Rockwell 

Rockwell 

N/A 

Tl 

Tl 

Rockwell 

Rockwell 

Cirrus Logic 

i/ 

if 

✓ 



✓ 

✓ 



if 

✓ 









if 











✓ 









✓ 





4^ 

if 


✓ 

if 

f 


if 

✓ 



if 

✓ 

if 

if 

f 


if 

4/ 

✓ 


if 

if 


if 

f 


if 

if 

if 

4/ 

✓ 

f 










if 

✓ 

if 

✓ 


if 

✓ 

✓ 

✓ 

✓ 

if 

if 

✓ 

if 

✓ 

if 

✓ 

✓ 

4/ 

if 


f 

✓ 

f 



✓ 

4^ 



✓ 

if 



f 






✓ 

if 




✓ 

if 

if 



✓ _ 

if 



f 








✓ 

if 

fs 

✓/✓ 






iftif 









✓ 

if 





SuperVoice 

Trb 

Trio 

Practical 

Practical 

Stampede 

Stampede 

Winfax Lite, 

Winfax Lite, 

V5.3G 

2,2 

communications 

communications 

Message 

Message 

Remote Office 

Remote Office 

DOSfax Lite, 

DOSfax Lite, 



software 

software 

Center VI. 33 

Center VI.031 

Gold Client, 

Gold Client, 

COMtt.AOU 

COMil.AOL 







RapidComm 

RapidGomm 

CompuServe 

CompuServe 



✓ 

4/ 

✓ 

4/ 

✓ 

✓ 

✓ 

✓ 

if- 

✓ 

5 

5 

5 

5 

5 

5 

5 

5 and 10 

5 and 10 

5 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

4/ 

✓ 






■■■■ 

if 









✓ 

if 









✓ 

f 




if 

✓/ 

✓/ 

✓ 

✓ 

✓ 

if 

if 

✓ 


Data 

V.SO-ieady 

V, 00-ready 



Universal 

Universal 



Voice and 

compression/ 

voice functions 

voice functions 



connect, 

connect, 



speakerphone 

voice and 





automatic 

automatic 



functions 

speakerphone 





fax/dafa 

fax/data 




functions 





detection 

detection 





5/RL 

5/P, UR 

5/RLR 

3/P, L 

1 /P, U 

5/RLF.R 

5/P,UP R 

7/P, L 

7/P, L 

2/RLR 

None 

800-426-6336 

800-426-6336 

800-225-4774 

800-225-4774 

800-877-2677 

800-877 2677 

800-631 -3116 

800-631-3116 

None 

562-921-1698 

205 430-8000 

205-430-8000 

770-840-9966 

770-840-9966 

847 992-5010 

847-982-5010 

617-423-1072 

617-423-1072 
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□ ava is like a child prodigy who can play a Rach¬ 
maninoff piano concerto but still isn’t potty- 
trained. The flashes of brilliance and glimpses 
of future potential are marred by cranky behav¬ 
ior that’s typical of a two-year-old. 

It’s hard to overlook Java’s immaturity. Compared to na¬ 
tive code, interpreted Java byte code is as slow as a line at 
the post office. Java development tools are diamonds in the 
rough—sometimes very rough. Despite the “write once, 
run anywhere” mantra, there are still nagging differences 
among Java virtual machines (VMs) that cause Java pro¬ 
grams to misbehave on different platforms. Java’s API for 



GETS 
DOWN TO 

BUSINESS 

Critics say Java isn’t ready for 
prime time. But others are using it 
to solve real-world business 
problems. What’s their secret? 

By Tom R. Half hill 


creating GUIs, the Abstract Window Toolkit (AWT), is such 
a mess it seems everyone is rewriting it. And Sun Micro¬ 
systems is wrestling with Microsoft over Java’s future. 

In other words, it’s a lot like the chaotic early days of 
Windows, the Macintosh, and MS-DOS. But few people 
remember the Stone Age APIs of Windows 1.0, or that 
Mac developers had to clumsily compile their first pro¬ 
grams on a Lisa, or that Microsoft once wrestled with Dig¬ 
ital Research over the future of DOS. When any new plat¬ 
form is born, pessimists focus on the flaws while optimists 
hype the potential. Caught between are developers, who 
need to solve real-world problems today. When will Java 
be ready for prime time? 

It’s ready right now, according to some developers who 
are currently using Java to do some surprisingly serious 
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Building Network Apps 


Java Gets Down to Business 



Ariba ORMS uses server- and client-side Java software 
to automate the corporate-purchasing process. 


business, as outlined below. 

■ A Silicon Valley start-up company 
buiitan enterprise-wide purchasing appli¬ 
cation that eliminates paper-pushing, runs 
across multiple client platforms, links out¬ 
side vendors to corporate intranets, and 
integrates with enterprise databases. 

■ A Washington-based consulting 
firm rewrote an employment-practices 
expert system that it originally developed 
in C/C++. 

■ An independent consultant in Cali¬ 
fornia is using Java to reengineer the em¬ 
ployee-review process at a major biotech 
company 

■ A systems integrator in New Jersey 
is using Java applets and middleware to 
provide a help-desk service to corporate 
customers, 

■ A businessman who can’t write a sin¬ 
gle line of Java code used a tool that auto¬ 
matically converts Excel spreadsheets into 
Java applets, 

■ Sony Online Ventures created a high- 
traffic commercial Web site with server- 
side Java components that dynamically 
generate most of the Web pages. 

■ Home Shopping Network is using 
server-side Java software to run a large- 
scale Web site that hosts on-line auctions 
and connects to a product database, 

■ A major defense contractor is using a 
Java-based ind exmg-and-rerrieval engine 
to create a parts inventory that engineers 
can search from a browser on any client. 

These are not isolated cases. An inde¬ 
pendent survey of BYTE readers last May 
found that 54 percent are developing 
Java software. In another study commis¬ 
sioned by the java Internet Business Expo, 
analysts at Zona Research surveyed 27 9 IT 
professionals at organizations that have 
250 or more computers. They discovered 
that 47 percent are using Java today, while 
the rest expect to use it within the next 12 
months. Of the companies that have al¬ 
ready adopted Java, 52 percent are rolling 
out finished applications. 

“The average portion of application- 
development budgets for java endeavors 
will rise from 12 percent during the next 
six months to over 21 percent within the 
next 24 months,* concludes chief analyst 
Clay Ryder from Zona’s study. “Java is 
more than a passing fad,” 

Java Trends 

For this article, BYTE concentrated on busi- 
ness applications that are either finished 
or in the early stages of deployment. We 


found that four trends emerged, 

■ Developers are completing some of 
their projects in a matter of months, de¬ 
spite Java’s flaws. Coders praise Java’s ad¬ 
vantages over C/C++ as an object-oriented 
language, and they Ye con fide nr that devel¬ 
opment will get smoother as the tools keep 
getting better. 

■ A great deal of Java development is 
hidden from view because it’s for in-house 
use by corporations. At this point, few de¬ 
velopers are using Java to write shrink- 
wrapped commercial applications. 

■ Java programs that execute on serv¬ 
ers are at least as significant as Java applets 
that run in browsers — even though ap¬ 
plets are what most people associate with 
Java. Again, this tends to make Java devel¬ 
opment less visible than it really is. Some 
large-scale Web sites and enterprise appli¬ 
cations depend heavily on server-side Java, 
but they use few or no Java applets. 

■ The main reason developers are se¬ 
lecting Java over other solutions is cross- 
platform compatibility. In other words, 
they are embracing Java as a platform, not 
just as a language. Zona reached the same 
conclusion, finding that Java’s abilities to 
work with Web browsers and on differ¬ 
ent platforms are by far the biggest reasons 
enterprises have for adopting Java. 

These trends make sense. Large orga¬ 
nizations tend to accumulate many differ¬ 
ent platforms, and they’re not in a hurry 
to replace perfectly good equipment. But 


this causes problems while deploying 
applications throughout the enterprise. 
The only common denominators are net¬ 
works and browsers. Java allows develop¬ 
ers to pave over the differences between 
platforms and quickly distribute net¬ 
worked solutions to any number of clients. 

Putting Java to Work 

Platform neutrality is why start-up Ariba 
Technologies picked Java for its new Op¬ 
erating Resource Management System 
(ORMS). Ariba ORMS automates the pur¬ 
chase of equipment, office supplies, fur¬ 
niture, vehicles, and almost anything else 
that isn’t directly required for a company’s 
product manufacturing. Those miscella¬ 
neous purchases typically account for 22 
percent of corporate costs. It’s a business 
process that screams for automation, be¬ 
cause the cost of handling paper forms can 
exceed the cost of a requisitioned item. 

It’s also a process that’s widely distrib¬ 
uted and has to work with existing clients 
and legacy systems. Nobody wants to dis¬ 
card thousands of usable desktop PCs or 
replace their mainframes just to accom¬ 
modate one new application. “If you go 
into a Fortune 1000 company, they’ve got 
AS/400s, they’ve got Hewlett-Packard sys¬ 
tems, they’ve got Unix, they’ve got main¬ 
frames,” says Paul Touw, marketing and 
business-development manager for Ariba. 
“That almost defaults you to Java.” 

Ariba ORMS extends its reach even be- 
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Java Gets Down to Business 


Building Network Apps 


Excelling at Java 

S ome of the latest Java tools make it possible to deliver crass-platform solutions to mil¬ 
lions of Web or Intranet users without writing a single line of code, Michael Kranitz, direc¬ 
tor of digital business at The Computer Group, recently used such a tool to convert a com¬ 
mercial application into a Java applet. 

The original product LeaseWizard, is written in Borland Delphi for Windows, It helps car 
shoppers decide whether leasing or purchasing is a better deaL Kranitz wanted to post a 
free, abbreviated version of Lease Wizard on his Web site, but he doesn't know how to pro¬ 
gram in Java. So, he constructed a working prototype in Excel and used a tool called Smart- 
Table, by Visual Numerics, to automatically con vert the spreadsheet into a Java applet, Smart- 
Table creates Java class files that duplicate both the appearance and the function of the 
spreadsheet. Users can enter data and calculate results on-line. 

Later, Kranitz hired a programmer to write an HTML/JavaScript version that non-Java 
browsers can use. However, it doesn f t do as much interactive error-checking when users 
enter data, and it consumes a lot more screen space, H You have to scroll it, and that’s a big 
deal.” says Kranitz. M [The Java applet] looks a lot better on the screen” 



LeaseWizard Jr. is an Excel spreadsheet converted 
into a fully functional Java applet. 


yond the enterprise. Outside vendors can 
distill their offerings into spreadsheets that 
contain prices, product options, stock 
numbers, and just about anything else— 
even hyperlinks that point to the vendor’s 
own Web sire, which might have data sheets 
and illustrations. Ariha imports the ven¬ 
dors’ spreadsheets into an on-line catalog 
that users can browse with a Java applet. 

The password-protected applet is the 
front end for the purchasing process. It 
provides a graphical interface and step- 
by-step instructions. It also enforces cus¬ 
tomizable business rules that govern how 
a company routes and approves purchases. 

On the back end, Ariba’s server-side 
Java application acts as the middleman be¬ 
tween the applets and the company’s leg¬ 
acy systems. It talks to databases via Web- 
Logic’s JdbcKona, which is a collection of 


java Database Connectivity (JDBC) driv¬ 
ers for Oracle, Sybase, and Microsoft SQL 
Server. On Windows NT servers, Ariba 
also links to Crystal Reports. 

Remarkably, Ariba’s customers began 
deploying an early version only seven 
months after Ariba started the project in 
December 1996.“There’s no way we could 
have built a C++ program in seven months 
that does everything our Java server does,” 
claims Ariba engineer Boris Putanec, 

Not that everything went smoothly; 
Ariba encountered many problems. A bug 
in Microsoft’s early just-in-time (JIT) com¬ 
piler caused IF statements to execute in¬ 
correctly. java’s thread synchronization 
was not consistent—Windows NT spawns 
native threads to handle Java threads, 
while Sun’s Solaris piggybacks all Java 
threads on one native thread, Java’s FI¬ 


NALLY statement can kill a thread that 
throws an exception. And Ariba’s pro¬ 
grammers struggled with differences in 
Java VMs on various platforms. Putanec 
says wryly, “Instead of 'write once, run any¬ 
where,’ it’s more like 'write once, debug 
everywhere.”* 

Nevertheless, they got it working. To 
overcome deficiencies in the AWT, Ariba 
turned to Netscape’s Internet Foundation 
Classes (IFC), a class library that offers 
more graphical flexibility and a consistent 
look and fed across platforms. 

Two of Ariba’s pilot customers are AMD 
and Cisco Systems, both based in Silicon 
Valley. AMD began installing CRMS in June 
and expected to have it in full production 
by late August, AMD plans to eventually 
deploy CRMS on as many as 4000 desktops, 
Cisco also began implementing ORMS 
during the summer and expects to deploy 
it on S00G to 10,000 desktops around No¬ 
vember. Both companies say that ORMS 
meshes well with existing clients and back¬ 
end systems. 

“We’re doing this for solid business rea¬ 
sons, not just to geek out on the technol¬ 
ogy,* says Pat Guerra, AMD’s vice presi¬ 
dent of supply management. He explains 
that by automating the paper-driven pur¬ 
chasing process, ORMS is freeing his em¬ 
ployees for more productive duties. They 
are a I ready being retrained to measure the 
performance of suppliers more accurate¬ 
ly and to negotiate better deals, 

Guerra says that he selected a Java so¬ 
lution because AMD has everything from 
Windows PCs and Unix workstations to 
IBM mainframes and DEC VAX minicom¬ 
puters. Some of the legacy systems are 
15 years old. “Cross-platform compati¬ 
bility is a huge factor,” he explains. “That 
makes the application support much eas- 
ier and less costly than a platform-specif¬ 
ic solution.” 

At Cisco, employees use Windows PCs, 
Unix systems, and Macs, and they’re scat¬ 
tered at field offices all over the world. Cis¬ 
co needed a multi platform, multilanguage, 
multicurrency solution that integrated 
with Oracle Purchasing, Ariba ORMS does 
all that, and it also generates purchase 
orders in the ANSI-standard EDI-850 elec¬ 
tro nic-data-interchange format for ven¬ 
dors that accept them. 

Cisco program manager Carolyn De- 
Palmo says the project is on schedule and 
that she’s looking forward to distributing 
ORMS worldwide. “It’s obviously difficult 
for people In satellite offices to deal with 
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CRC built a custom Java applet that allows all 700 middle 
managers at a major biotech company to access employee records. 


paper forms. This way, they can just shoot 
their requisitions over the Web,” she says. 

Selling to the Feds 

Another developer sold on cross-platform 
compatibility is Washington Consulting 
Services & Technologies (WCSScT), which 
recently ported a C/C++ client/server ap¬ 
plication to Java. The application called 
Chinook, is an employee-relations expert 
system for government agencies and cor¬ 
porations. 

Chinook helps to guide managers 
through sticky situations that can have 
costly consequences—employee absen¬ 
teeism, substance abuse, sexual harass¬ 
ment, discrimination, and so forth. Chi¬ 
nook's decision-logic tables are based on 
case law, court settlements, company poli¬ 
cies, and best practices at other organiza¬ 
tions. After asking a manager a series of 
questions, Chinook generates a risk-analy¬ 
sis report and suggests actions. Those ac¬ 
tions might range from writing a letter or 
a memo—-complete with recommended 
wordings—to specific forms of discipline. 

“It's not ‘attorney-in-a-can 1 ; it's not 
a legal advisory tool,” says Linda Brooks 
Rix, president of WCS&T. “But it does 
help managers deal with these problems. 
It also helps to level an organization so 
managers are more consistent m their ac¬ 
tions and discipline. 1 ” 

Rix says the C/C++ version of Chinook 
is used by organizations with as many as 
250,000 employees and 40,000 managers. 
When the software needed a major rewrite, 
the company decided ro convert it to Java 
so the front end would run on any client. 
The National Science Foundation is about 
50/50 Mac/Windows, she points out, and 
Macs are also popular at NASA and the US. 
Air Force. “The federal government is very 
interested in intranet solutions because 
they 1 re less expensive than standardizing 
on a single platform,” Rix explains. 

WCS&T began rewriting Chinook in 
April, The task was made easier by the fact 
that the programmers had written the C/ 
C++ version with a rules-based compo¬ 
nent framework and development suite 
called Elements, from Neuron Data, 
When Neuron recently ported the suite to 
Java, it added a utility that translates C/ 
C++ resource files into Java classes. That 
slashed the amount of code the program¬ 
mers had to rewrite, says Gary Frank, di¬ 
rector of software developmental WCSScT, 

They did encounter some problems— 
mostly due to limitations in Java 1.0.2, 


Frank says. Applets under 1.0.2 can't talk 
to printers or save files on the client, so the 
server-side program has to generate the re¬ 
ports in HTML and display them in a print¬ 
able browser window. “It was more of an 
annoyance than anything else,” he says. 
WCS&tT finished the Java port in July and 
immediately began working with custom¬ 
ers to test and deploy the product. 

Biofeedback 

Another consultant is using cross-platform 
Java to solve an unusual problem for a 
5200-employee biotech company in Cali¬ 
fornia. The company stores employee rec¬ 
ords in a 10-year-old database that runs on 
Novell NetWare and MS-DOS. The data¬ 
base does an adequate job and is heavily 
customized, so the company isn't eager 
to replace it. But to implement a new em¬ 
ployee-review process aimed at reducing 
attrition, the company needed to expand 
access from about a dozen people to all 700 
middle managers. The existing database 
simply couldn't handle it. 

“They could not access this data. It was 
basically locked up. It was a classic data¬ 
ware house problem,” says Chris Christ¬ 
ian, principal of CRC Business Solutions, 
the consultant hired to find a solution. 

To complicate the challenge, the biotech 
company's managers use many different 
clients—mostly Macs, but also Windows 
PCs and Unix workstations. All of them 
need access to the database, and the com¬ 
pany didn't want to install any new client 
software or browser-specific plug-ins. Also, 


some of their browsers don’t run Java. 

Fortunately, an intranet was already in 
place, running under Unix on a Digital Al¬ 
pha server. The same server replicates the 
DOS database to Oracle 7 every night. So, 
Christian built his first solution with Pro- 
lifics Jam Web, a client/server engine that 
fetches information from the Oracle data¬ 
base and launches a CGI process to gener¬ 
ate HTML pages for the browsers. 

Unfortunately, the HTML pages tend to 
be large and can’t display much informa¬ 
tion on the screen. Christian used a new 
Java version of Prolifics (3,0) to display the 
data more compactly in an applet with a 
scrolling grid widget. The user interface is 
more consistent on different-size screens, 
and the applet downloads faster. The Pro¬ 
lifics engine uses a special form-descrip¬ 
tion language to automatically generate 
HTML and JavaScript for browsers that 
don’t run Java, so Christian didn't have to 
create multiple versions of his client-side 
application. 

To complete the project, Christian had 
to tap skills in Java, JavaScript, HTML, 
SQL, the Prolifics form tool, and even 
graphics design, “It's not programming as 
we used to know it,” lie says. “Develop¬ 
ers need a lot of di fferent skill sets. And be¬ 
cause the application is running inside a 
browser, everyone expects it to look like 
a graphically exciting Web page,” 

Leveraging the Web 

Because the Web amounts to a global WAN, 
developers are using it to build extranets 
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Applix Anyware is a suite of Java applets that 
connects users to back-end databases. 
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Dynamo Ad Station makes it easier for Webmasters 
to manage the advertising on their Web sites. 


between companies as well as intranets be¬ 
tween platforms. The links between Ari- 
ba ORMS and outside vendors are one ex¬ 
ample; another is a help-desk application 
implemented by LANcomp, a 50-employ¬ 
ee systems integrator and reseller in the 
New York area. 

LANcomp is delivering a 24-hour help 
desk to its customers through a suite of 
Java applets called Applix Anyware. The 
applets allow customers to notify LAN¬ 


comp’s technicians about problems and 
then track the progress of solutions. Both 
parties also have 24-hour access to LAN¬ 
comp’s knowledge base, which is stored 
in an Oracle database. The middleware is 
Applix Enterprise, a native server-side 
component. The knowledge base contains 
documentation, solutions to common 
problems, illustrative screen photos, and 
hyperlinks to useful Web sites. 

“We needed the ubiquitous access of a 


Web-enabled product that our employees 
and customers could use from any loca¬ 
tion or from any client,” explains Dan De- 
Venio, LANcomp’s vice president for sales 
and marketing. “All you need is a Java-en¬ 
abled browser and a password.” 

The cross-platform applet is as impor¬ 
tant to LANcomp internally as it is to out¬ 
side customers, adds Bob Rudis, tech¬ 
nical operations manager. LANcomp’s 
employees use an eclectic mix of Windows 
PCs, Unix systems, and network comput¬ 
ers (NCs) from Sun and HDS. The alter¬ 
native would have been to write, deploy, 
and maintain multiple versions of the help¬ 
desk program on all of LANcomp’s systems 
as well as those of its customers—a Her¬ 
culean task that, ironically, would gener¬ 
ate help-desk calls of its own. 

Server-Side Java 

There are thousands of Java applets on the 
Web, but server-side Java gets less atten¬ 
tion because it’s generally invisible to us¬ 
ers. Some Webmasters (including BYTE’s 
Jon Udell) think Java can be more useful 
on servers than on clients, at least in the 
short term. 

It’s a compelling argument. Server- 
based programs conserve bandwidth and 
don’t require users to have Java-enabled 
browsers because they don’t download or 
execute any Java on the client. They’re free 
to use the latest and best Java VMs because 
they don’t have to wait for browsers to 
catch up. They can boost the performance 
of critical routines by calling native meth¬ 
ods, because server programs usually don’t 
have to run across multiple platforms. And 
Java’s lightweight threads can handle mul¬ 
tiple HTTP connections with fewer CPU 
resources than traditional CGI processes. 

All those factors convinced Sony Online 
Ventures to use server-side Java compo¬ 
nents to build SonyStation, a family-ori¬ 
ented commercial Web site. With 150,000 
to 200,000 users per day, it’s one of the busi¬ 
est Java-powered sites on the Web. 

SonyStation users can register for ser¬ 
vices and navigate the site with a Java ap¬ 
plet called the StationPass, but that’s just 
the tip of the iceberg. A suite of server pro¬ 
grams known as Dynamo does the bulk 
of the work. Dynamo, from Art Technol¬ 
ogy Group (ATG), consists of three inte¬ 
grated Java applications: Ad Station, which 
manages on-line advertising; Profile Sta¬ 
tion, which keeps track of user demo¬ 
graphics; and Retail Station, which man¬ 
ages electronic commerce. They dynamically 
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generate about 75 percent of SonyStation’s 
Web pages. On the back end, Dynamo 
uses WebLogic JDBC drivers to plug into 
Sony’s SQL database. 

ATG says Dynamo is a testament to 
Java’s strengths as a programming lan¬ 
guage. The coders started with an earli¬ 
er version written in C++, completely re¬ 
wrote it in Java, and shipped the product 
only five months later. Most of the code— 
some 200,000 lines—took just two months 
to write. And the programmers did it in 
early 1996, when Java tools were primi¬ 
tive. In fact, they didn’t use any Java tools 
to speak of: They typed the code into 
EMACS, a text editor, and compiled it with 
Sun’s free Java Development Kit (JDK). 
They’ve since adopted Symantec Cafe. 

“It was pretty scary when we made the 
leap to Java,” says Jeet Singh, president 
and CEO of ATG. “We were scared that the 
uptake on Java wouldn’t he as fast as it was. 
We thought Sun was pitching the wrong 
things about Java, like animation on Web 
pages. Nobody was talking about server- 
side Java at all, and we were trying to build 
this huge server-side app.” 

The Java version of Dynamo was easi¬ 
er to write and is easier to maintain than 
the C++ version, Singh declares, partly 
because it simplifies multithreading and 
memory management. Also, it’s certified 
to run on multiple-server platforms: Win¬ 
dows NT (both x86 and Alpha), Solaris, 
and Irix—or any platform with a com¬ 
patible Java VM. Singh says the differ¬ 
ence in performance between the C++ and 
Java versions is not significant. 

Sony is satisfied with the performance, 
according to Mark Benerofe, vice presi¬ 
dent of programming for Sony Online 
Ventures. Benerofe also likes ATG’s open 
server APIs, which allow Sony’s develop¬ 
ers to write new applications that access 
Dynamo’s services with only a few lines of 
code. For example, developers can create 
on-line games that check the site’s list of 
registered users through Dynamo’s gate¬ 
way to the SQL database. Another API call 
might return the player’s profile, which a 
game could use to adjust its difficulty lev¬ 
el or to display a targeted ad banner. 

Not everything worked perfectly at first. 
“We had a whole host of bugs when we 
first rolled out because we were on the 
cutting edge and nobody had ever done a 
Java site on this scale,” admits Benerofe. 
He says Sony and ATG soon resolved the 
problems. 

Another high-traffic Web site built with 


server-side Java is First Auction, owned by 
Home Shopping Network. First Auction 
users can view data about products and 
enter competitive bids on-line; winners 
get to buy the products at their bids. The 
site went public in June and racked up 
$ 100,000 in sales in the first three days, says 
Keith Foxe, communications manager. 

First Auction runs on a Solaris system 
with Kiva Enterprise Server, a middle- 
tier Java component that sits between the 
Web-server software and an enterprise 
database. Developers can use Kiva’s Java 
class libraries to write applets or applica¬ 
tions that talk back to the server via HOP 
(using a third-party object request broker 
[ORB] from Iona or Visigenics) or Kiva’s 
own communications protocol (based on 
sockets). The classes are transport-inde¬ 
pendent, so developers could also use a 
third-party bridge to DCOM. 

Kiva wrote the core services in C/C++ 
because some of the early Java VMs for 
Unix weren’t multithreaded, but all the 
application-level services are Java class¬ 
es. The classes let developers distribute 
application logic between the client and 
the server, according to performance and 
security requirements. For instance, an 
applet can check the validity of a credit- 
card number without bothering the server. 

Like other Java middleware compo¬ 
nents, Kiva allows developers to create 
Web applications that work with existing 
enterprise systems. First Auction uses Kiva 
to link its Web server to an Oracle data¬ 


base. “Not many companies are saying they 
want to write all-new applications from 
scratch in Java,” says Sharmila Shahani, 
Kiva Software’s director of product mar¬ 
keting. “But many companies do want to 
leverage their existing investment while 
also taking advantage of new opportuni¬ 
ties by migrating to the Web.” 

Server-Side Portability 

Java programs on servers generally don’t 
need the run-any where mobility of applets 
because they live in a controlled environ¬ 
ment. Nevertheless, some developers are 
writing distributed applications that run 
across heterogeneous servers as well as het¬ 
erogeneous clients. 

A prime example is Innotech’s NetRe- 
sults, a text-indexing and text-retrieval ap¬ 
plication that lets users find documents 
anywhere on a network. The server-side 
pieces consist of an indexer, a search en¬ 
gine, and an administration tool. The cli¬ 
ent-side component is an applet that al¬ 
lows users to make queries and view sorted 
results. NetResults was among the first ap¬ 
plications to win 100 percent Pure Java cer¬ 
tification from Sun. 

“Intranets don’t often consist of room¬ 
fuls of Windows NT servers,” explains 
Simon Arnison, Innotech’s vice president 
for R&D. “We find that many companies 
have strange combinations of servers run¬ 
ning everything from NT, to Linux on 
Macs, to AIX on PowerPC, to Solaris on 
SPARC. We wanted to support all those 
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platforms with a single product, without 
the problems that other companies face 
by having to create multiple versions for 
all those platforms.” 

Java seems like an odd choice for an ap¬ 
plication that needs high performance. 
The first version of NetResults was only 
about a tenth as fast as native code. The 
latest version is about one-fourth as fast. 
When compiled with a JIT compiler, it’s 
about one-third as fast. Arnison thinks 
the performance is sufficient and that the 
advantages are worth the trade-off. He’s 
confident that future improvements— in¬ 
cluding Java chips—will eventually ban¬ 
ish the performance issue. 

Like other Java pioneers (the project be¬ 
gan in November 1995), Innotech hit a 
number of snags. NetResults shipped six 
months late because of problems with 
unstable Java VMs, incomplete APIs, and 
crude tools. For instance, Innotech had 
to write all its own sort routines because 
they’re missing from JDK 1 . 0 . 2 . And In¬ 
notech doesn’t make any loose “run any¬ 
where” claims until after it has tested the 
code on a slew of platforms: Windows, 
Power Mac, NetWare, SCO Unix on x86, 
an SGI workstation, and two different fla¬ 
vors of NCs (a Sun JavaStation and an 
HDS@ Workstation). 

Still, NetResults shipped months ahead 
of most other Java products, and it’s wel¬ 
comed by those who need a cross-platform 
solution. Anton Ritter, a consultant for 
Computer Sciences, is installing it on serv¬ 
ers at a major defense contractor. Engi¬ 
neers can use it to rapidly locate data about 
thousands of complex parts in the com¬ 
pany’s inventory, even from NCs on the 
factory floor. A related Java project allows 
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Innotech’s NetResults can index and retrieve 
files across multiple-server platforms. 


engineers to display an image of a part on¬ 
screen, and a future version will render the 
pan in Virtual Reality Modeling Language 
(VRML) so engineers can manipulate and 
view the image from any angle. 

M Our main requirement is that it must 
be multiplatform,” explains Ritter. He en¬ 
countered a few pitfalls along the way— 
he had to compile the programs with Sun’s 
JDK 1.1 because of problems with JDK 
1.0.2—but nothing insurmountable. He’s 
convinced that Web- and intranet-based 
solutions are the wave of the future. 

The Next COBOL 

There’s still a lot of things that develop¬ 
ers can’t do with Java. They can’t write 
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applications that compete feature-for-fea- 
ture with leading products, such as Mi¬ 
crosoft Office. They can’t write programs 
that demand outstanding performance. 
They can’t write multimedia extravagan¬ 
zas. And they can’t deploy large-size ap¬ 
plets that ooze through slow networks like 
cold syrup. 

Of course, before embarking on any 
project, it’s a developer’s responsibility to 
determine whether the tools at hand are 
up to the task. It’s not easy to make that 
determination with Java because its ca¬ 
pabilities keep changing from month to 
month. 

Despite its shortcomings, Java is already 
making such significant inroads into the 
enterprise that its future as a programming 
language for business applications is virtu¬ 
ally assured. In a positive sense, Java is be¬ 
coming the next COBOL—literally, a com¬ 
mon business-oriented language. 

Unlike COBOL, Java is also a platform. 
Java could fail in that role while still suc¬ 
ceeding as a language. But its ability to de¬ 
liver cross-platform networked solutions 
is the biggest reason businesses are adopt¬ 
ing Java, and that bodes well for its sur¬ 
vival. It’s looking more and more likely 
that Java will be the most successful new 
platform to take root since Windows made 
its debut in 1985. □ 

Tom R. Half hill is a BYTE senior editor based 
in San Mateo f California. You can reach him at 

thalfhill@bix.com. 


wbyte.com 


9 4 BYTE OCTOBER 1997 









































ILLUSTRATION; PETER BENNETT* 1&9? 


CORBA, Java, 
and the Object Web 

The Web is in trouble. CORBA and Jam are out to save it. 

By Robert Orfali, Dan Harkey, and Jeri Edwards 



S he next-generation Web—in its Internet, intranet, and 
extranet incarnations—must be able to deal with the 
complex requirements of multistep business-to-busi- 
ness and consumer-to-business transactions. To do 
this, the Web must evolve into a full-blown client/server medi¬ 
um that can run your line-of-busin ess applications. The current 
HTTP/CGI paradigm is flawed; it canT meet these new require¬ 
ments* The various CGI ex¬ 
tensions—such as cookies, 
the Microsoft Internet Ser¬ 
vices API (ISAPI), the Netscape 
Server API (NSAPl), Active 
Server pages—are simply 
Rand-Aids* To move to the 
next step, the Web needs dis¬ 
tributed objects. We call this 
next wave of Internet inno¬ 
vation the “Object Web.” 

One approach to creating 
the Object Web is with Com¬ 
mon Object Request Broker 
Architecture (CORBA) and 
Java. Without the Object 
Web, CORBA and Java would 
just be esoteric technolo¬ 
gies—mostly of interest to 
the enterprise client/server 
market and to object afi¬ 
cionados. As it turns out, 

CORBA and Java are having a 
shotgun wedding. Their mar¬ 
riage must be consummated 
for the higher good of the 
Object Web. The anxious 
parents are a coalition of ven- 
dors that includes almost 
everyone in the software 
industry but Microsoft* 

Microsoft is building its own Object Web, based on its 
ActiveX/Distributed Component Object Model (DCOM) tech¬ 
nology This may explain the sense of urgency behind the COR- 
BA./Java wedding. We’ll first do the introductions and then tell 
you all about the CORBA/Java Object Web, 

First, we must warn Java supporters that CORBA is a lot more 
than just an object request broker (ORB)—it is also a very com¬ 
plete distributed object platform. CORBA extends the reach of 


your Java applications across networks, languages, component 
boundaries, and operating systems. 

Next we must warn CORBA proponents that Java is much more 
than just another language with CORBA bindings. Java is a mobile 
object system; it Is a portable OS for running objects. Java will 
allow'your CORBA objects to run on everything from mainframes 
to network computers to cellular phones* Java simplifies code 

distribution in large CORBA 
sysrems: Its bytecodes let 
you ship object behavior 
around, which opens excit¬ 
ing new possibilities for 
CORBA mobile agents* We 
find Java to almost be the 
ideal language for writing 
our client and server CORBA 
objects. Its built-in multi¬ 
threading, garbage collec¬ 
tion, and error management 
make it easier to write robust 
networked objects. 

The bottom line is that 
these two object infrastruc¬ 
tures complement each oth¬ 
er well. Java starts where 
CORBA leaves off* CORBA 
deals with network trans¬ 
parency, while Java deals 
with implementation trans¬ 
parency CORBA provides 
the missing link between the 
Java portable application 
environment and the world 
of intergalactic objects. 

So Why the 
Shotgun? 

So why isn't this marriage 
made in heaven? Until recently, the problem was one of estab¬ 
lishing dean divisions between the work of the Object Manage¬ 
ment Group {OM.G,the force behind CORBA) and JavaSoft. For 
example, JavaSoft started to get into the ORB business when it 
defined its remote method invocation (RA1I) for Java-to-Java 
communications across virtual machines. It really stepped square¬ 
ly on OMG’s toes with that one—the 700-plus members of the 
OMG gave it the mission to de velop distributed object standards* 

continued 
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LookMa, NolDL 

T oday, our world is multilingual. But we hope the day will come when we can write all our 
code in pure Java-on the client and server. If you are one of the lucky ones who can do 
this today, you should consider using Caffeine, a tool from Netscape/Visigenic that lets you 
generate CORBA stubs and skeletons directly from Java interfaces. 

The Caffeine development process starts with a Java interface that you declare to be 
remote by extending it—either directly or indirectly-from CORBA.Object. You must com¬ 
pile your interfaces using javac and then run the output through Java2!10P-a bytecode post- 
processorthat generates the CORBA stubs and skeletons. With Caffeine, a Java programmer 
never h as to look at t h e CO R B A interface d ef in itio n 1 an g uage (I D L). The Java r em ote m ethod 
invocation (RMI) uses a process similar to Caffeine to define remote interfaces. As parts of 
the great marriage, Caffeine and RMI may soon adopt the same APIs as well as a common 
approach for generating CORBA stubs and skeletons from within Java. 


Skeletons in Java’s Closet 


Client objects 

Server objects 
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These are the three main Java-to-Java ORB-based communication options* 


The good news is that this turf war 
appears to be over* JavaSoft adopted 
CORBA as its distributed object model; it 
will run the RMI APIs on top of CORBA/ 
Internet Interoperable ORB Protocol 
(HOP) with help from the OMG* This June 
announcement has done a lot to help heal 
the rift between the CORBA and Java 
camps* Here's how JavaSoft plans to make 
CORBA pan of the Java core: 

Java Development Kit 1,2 {slated for Q3 
’97) will include a pure-Java CORBA ORB* 
The ORB is a subset of Joe—the all-Java 
ORB included with Sun's NEO, In addi¬ 
tion, JDK 1.2 will support JavalDL, a devel¬ 
opment environment for generating COR- 
BA stubs and skeletons from IDL. JDK 1.2 
will also include an all-Java version of the 
CORBA Naming Service. 

Java RMI will be implemented on top 
of CORBA/IIOP. This means that Java¬ 
Soft will abandon the proprietary ORB on 
which RMI is currently built* 

A future JDK will support Enterprise 
JavaBeans. Enterprise Beans will com¬ 
municate with client Beans via 
CORBA/IIOP (and other protocols). Most 
important, Enterprise JavaBeans will sup¬ 
port the Java Transaction Service (JTS), 
which is based on the CORBA Object 
Transaction Service (OTS). 

These announcements are very signif¬ 
icant for both the low-end and the high- 
end of the CORBA/Java market* At the low 
end, you will be able to get from your JDK 
provider (perhaps even from Microsoft) 
a free CORBA/Java ORB as well as an IDL 
development environment. At the high 
end, you will be able to get transactional 
JavaBeans. Transactions provide ACID— 
atomic, consistent, isolated, durable— 
protection for Beans. They also serve as 
glue that you can use to synchronize inde¬ 
pendently developed Beans. Because of 
all this, what started as a shotgun wedding 
may be turning into a love affair. 

What exactly is a CORBA/Java ORB? It's 
a CORBA/IIOP ORB that^s written entire¬ 
ly in Java for portability. The ORB must be 
able to generate Java language bindings 
from CORBA IDL* In addition, any code 
generated by the IDL compiler must be in 
pure Java; you should be able to down¬ 
load that code and run it on any machine 
hosting a Java run-time environment* 

So where can you get one of these fab¬ 
ulous CORBA/Java ORBs? As we go to 
press, we know of three ORBs that fit the 
bill: Sun's Joe, Iona's Orbix Web, and Visi- 
genic/Netscape's VisiBroker for Java. 


Each of these ORBs has strong backers* Joe 
will be incorporated in JDK 1*2 (you can 
download the beta). OrbixWeb is sold by 
Iona, the leading ORB vendor* And Visi¬ 
Broker for Java is bundled in every 
Netscape Communicator and Enterprise 
Server; it is also being bundled with Ora¬ 
cle’s Network Computing Architecture 
(NCA), Sybase's Jaguar, and Novell's 
IntranetWare. In addition to these pure- 
Java ORBs, many ORBs written in C+ + 
now provide Java language bindings—for 
example, Expersoft's PowerBroker, IBM's 
Component Broker, and soon BEA's Ob- 
jectBroker. 

Why Today’s Web 
Can’t Hack It 

The Web first started out as a giant unidi¬ 
rectional medium for publishing and 
broadcasting static electronic documents. 
Basically, it was a giant URL-based file serv¬ 
er. In late 1995, the Web evolved into a 
more interactive medium with the intro¬ 


duction of three-tier client/server, CGI- 
style. CGI is now used to access every 
known server environment. 

HTTP with CGI is a slow, cumbersome, 
and stateless protocol; it is not suitable for 
writing modern client/server applications* 
CGI is not a good match for object-ori¬ 
ented Java clients* Web server vendors 
have gone through numerous contortions 
to work around the limitations of 
HTTP/CGJ. Their solutions are usually in 
the form of proprietary server extensions 
and new APIs such asNSAPI, ISAPI, Next's 
Web Objects, and Win CGI* 

To get around HTTP's statelessness, 
some of these extensions may require that 
clients pass cookies (i*e*, server data held 
on the client) to identify their state* Oth¬ 
ers extend cookies with session objects on 
the server to represent their clients* These 
attempts are mostly proprietary and 
seriously flawed. 

In addition, CGI is slow; it launches a 
new process to service each incoming 
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As the Web Evolves 
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The Web is moving from file services to full-blown 
client/server applications. 


client request* To get around this limita¬ 
tion, many of the vendor extensions pro¬ 
vide memory-res i dent work-arounds— 
such as in-process DLLs, server plug-ins, 
and even ORB-based objects. In general, 
the server side will do almost anything to 
keep the services in memory across invo¬ 
cations, Consequently, it introduces 
another slew of nonstandard (and some¬ 
times platform-specific) extensions. 


The main problem with these ap¬ 
proaches is that they require HTTP and 
the Web server to mediate between objects 
running on the client and on the server. 
There is no way for a client object to 
directly invoke a server object. The HTTP 
form you submit is still the basic unit of 
client/server interaction. This clumsy 
work-around is not suitable for full-blown 
cheat/server applications that require 


highly interactive conversations between 
components. It also does not scale well. 

In 1996, the Web finally discovered ob¬ 
jects. Java applets were the first step to¬ 
ward creating a client/server Object Web. 
Java is a necessary but not sufficient step 
toward creating the Object Web; Java 
needs to be complemented with a dis¬ 
tributed object infrastructure, which is 
where C0RBA comes into the picture. 

The Object Web was officially born in 
June 1997 when Netscape shipped Com¬ 
municator with a CO RB A/Java ORB, On 
the server side, Netscape shipped both a 
CORBA/C+ + and CORBA/Java ORB with 
every copy of the Enterprise Server 3.0. 
The intersection of Java and COREA ob¬ 
ject technologies is the first step in the evo¬ 
lution of the Object Web, 

Client/Server Interactions 
on the Object Web 

How a Web-based client interacts with its 
server on the Object Web is pretty simple: 

1. Web browser downloads HTML 
page. In this case, the page includes ref¬ 
erences to embedded java applets. 

2. Web browser retrieves Java applet 
from HTTP server. The HTTP server re* 
trieves the applet and downloads it to 
the browser in the form of bytecodes. 

3. Web browser loads applet. The 
applet is first run through the Java run¬ 
time security gauntlet and then loaded 


Meet the Object Web Players 


A new coalition is building around the CORBA/Java Object Web. 

The Web tra nsforms CO R B A/Java from a set of stan dards to a set 
of products that fulfills an intergalactic need. To use a shopping mall 
analogy, the anchor stores of the GORBA Object Web are Netscape f 
Oracle, JavaSoft, and IBM/Lotus, This mall is also populated with 
hundreds of software vendors that provide the boutiques and specialty 
stores-including specialized object request brokers (ORBs), tools, 
components, and services. There should be enough critical mass to 
attract the shoppers with the dollars: independent software vendors, 
IT shops, and consumers of software. 

Netscape is making CORBA ubiquitous on the client. It is bundling 
the VisiBrokerfor Java ORB with every browser. Netscape is also using 
CO R BA fo r its serve r-to-serve r i nfrastructu re. Po tentially, Netscape 
can distribute over 40 million CORBA ORBs on the client and over a 
million CORBA ORBs on the server CORBA also allows Netscape 
servers to play with other servers in the enterprise. 

Oracle has adopted GORBA as the platform for its Network Com- 
puting Architecture. Oracle's entire software line, from the database 
engines to stored procedures, tools, and the Internet, will be built on a 
CORBA object bus. For example, the database engine will be com¬ 
ponent ized using CORBA. Third parties will be able extend the data* 

I base using CORBA components called Cartridges. Oracle is build* 

l 


ing most of the CORBA Services on top of the Visigenic HOP ORB. 
This ORB will first appear in the next release of Oracle Web Server; it 
will serve as the foundation for Oracle's Internet products. 

JavaSoft is making CORBA the foundation for distributed Java, Sun¬ 
Soft is building its Internet server strategy around CORBA using its 
NEO ORB and Solstice. 

IBM/Lotus is building its cross-platform network computing infra* 
structure on CORBA/Java. IBM intends to bundle a Java run-time 
with all its OS platforms. The IBM Visual Age tool will target COR¬ 
BA/Java objects on both clients and servers across all the IBM plat¬ 
forms. The IBM Component Broker is a scalable server-side compo* 
nent coordinator for managing middle-tier CORBA/Java objects. Finally, 
the next Lotus Domino is being built on an HOP foundation. 

The boutiques include veteran CORBA players like Apple, HP, Sun¬ 
Soft, Iona, Digital, Novell, and Expersoft. This camp also includes 
ODBMS vendors-for example, ODI, GemStone, and Versant Ven¬ 
dors of transaction processing monitors are now morphing ORBs with 
traditional TP monitors-for example, BEA is building a scalable GOR- 
B A based TP monitoron top of Tuxedo. The boutiques also include tool 
vendors-such as Symantec, ParcPIace, Borland, Penumbra, and 
Sybase-and big IT shops. This group also includes the major IS Vs that 
gravitate in the Netscape, IBM, JavaSoft, and Oracle orbits. 
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Building Network Apps 


CORBA, Java, and the Object Web 



A five-step process takes the browser from HTML to Java 
to CORBA client/server and back to HTML 


into memory. 

4. Applet invokes CORBA server ob¬ 
jects. The Java applet can include IDL-gen- 
erated client stubs, which let it invoke 
objects on the ORB server. The session 
between the Java applet and the CORBA 
server objects will persist until either 
side decides to disconnect. Note that 
you will need an IlOP-savvy firewall to 
make this work. Today, Iona’s Wonder- 
Wall firewall is the only game in town. But 
by the time you read this, Netscape might 
have shipped its own HOP firewall. 

5. Server objects can optionally gener¬ 
ate the next HTML page for this client. 
After preparing the next pages, the serv¬ 
er can tell the client what URL to down¬ 
load next. This dynamic HTML genera¬ 
tion on the server side is typically not 
needed with the Object Web. A client 
application is packaged as a single HTML 
page with embedded components such as 
applets (or JavaBeans via the Object tag). 
In contrast to HTTP/CGI, CORBA lets 
you instantaneously interact with the serv¬ 
er by clicking on any of the components 
embedded in the HTML layers without 
switching out of the page’s context to 
obtain the response. 

The technology we just described per¬ 
forms surprisingly well today. However, 
the Object Web is still under construction, 
as we explain next. Some key pieces will 
have to become available before we can 
declare the Object Web ready for mission- 
critical prime time. 

HowCORBA/Java 
Augment Today’s Web 

Augmenting the Web infrastructure with 
CORBA/Java provides two immediate 
benefits: 

1) CORBA avoids the CGI bottleneck. It 
allows clients to directly invoke methods 
on a server. The client passes the para¬ 
meters directly using precompiled stubs, 
or it generates them on-the-fly using COR- 
BA’s dynamic invocation services. In 
either case, the server receives the call 
directly via a precompiled skeleton. You 
can invoke any Il)L-defined method on 
the server, not just the ones defined by 
HTT P. In addition, you can pass any typed 
parameter instead of just strings. This 
means there’s very little client/server over¬ 
head, especially when compared with 
HTTP/CGI. 

2) CORBA provides a scalable server-to- 
server infrastructure. Pools of server busi¬ 
ness objects can communicate using the 
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CORBA ORB. These objects can run on 
multiple servers to provide load balanc¬ 
ing for incoming client requests. The ORB 
can dispatch the request to the first avail¬ 
able object and add more objects as the 
demand increases. CORBA allows the 
server objects to act in unison using trans¬ 
action boundaries and related CORBA ser¬ 
vices. In contrast, a CGI application is a 
bottleneck because it must respond to 
thousands of incoming requests; it has no 
way to distribute the load across multi¬ 
ple processes or processors. 

The Three-Tier CORBA/ 

Java Object Web 

All new applications on the Object Web 
will be built and packaged as components. 
You can use CORBA IDL to wrapper exist¬ 
ing code, written in almost any language, 
with object interfaces. For example, you 
could use CORBA to magically make a mil- 
lion lines of existing COBOL code look 
like an object (and eventually you might 
even masquerade it as a CORBA/Java- 
Bean). Any IDL-described object can now 
play on the Object Web in a first-class 
manner. This magic works because COR¬ 
BA—like Java—maintains a clean separa¬ 
tion between the interface of an object and 
its implementation. 

Components require a thriving ecosys¬ 
tem to be commercially viable, and the 
Object Web provides one. The major com¬ 


puting companies—including Sun, IBM/ 
Lotus, Netscape, Oracle, Sybase, Novell, 
and BEA—are betting their shops on this 
killer app. They have chosen both COR- 
BA/IIOP and JavaBeans as the common 
way to provide a high level of plug-and- 
play between their products. To under¬ 
stand what is going on, let’s go over the 
three-tier client/server architecture of this 
emerging Object Web. 

The Client. The first tier belongs to tra¬ 
ditional Web browsers and the new Web¬ 
centric desktops (see “The New User 
Interface,” July BYTE). As opposed to 
today’s static Web pages, the new content 
will have more of the look-and-feel of 
real-world objects—for example, you’ll 
see places that contain people, things, and 
other places. This very dynamic content 
is provided by ensembles of JavaBeans 
embedded in mobile containers, such as 
HTML pages or Jars, that contain ship- 
pable places. You will interact with these 
objects via drag-and-drop actions and oth¬ 
er forms of direct manipulation. Client 
Beans will be able to interact with other 
client Beans in the container as well as 
with server Beans. In addition, server 
Beans will be able invoke methods on 
client Beans using CORBA events and call¬ 
backs. Note that both HOP and HTTP can 
run on the same networks. HTTP is used 
to download Web pages, Jars, and images; 
CORBA is used for Java client-to-server 

www.byte.com 



























m 


StatSoft 


2300 E. 14th St. • Tulsa, OK 74104 • (918)749-1119 
Fax:(918)749-2217 • WEB: http://www.statsoft.com 
e-mail: info@statsoft.com 

* StatSoft Ltd. (Lofldon. UK), ph: +44 1234 341226, tax: +44 1234 341622 
A StatSoft GmbH (Hamburg, Germany), ph: +49 40/468866-0, fax: +49 40/468866-77 
A StatSoft France (Parts, France), ph: +33 01-45-185-999, fax: +33 01-4S-18S-28S 
StatSoft Polska Sp. Z O.O. (Krakow. Poland), ph: +4812-391120, fax: +48 12-391121 
*• StatSoft Italia (Padova, Italy), ph: +39 49-893-4654, fax: +39 49-893-2897 
StatSoft Pacific Pty Ltd. (Australia), ph: +613 9621 4833, fax: +613 9521 4288 
StatSoft Japan (Tokyo. Japan), ph: +813 3667 1110, fax: +813 3668 3100 
StatSoft Taiwan (Taipei, Taiwan, R.O.C.). ph: +886 2 5786587. fax: +886 2 5793179 


STATISTIC A (automatically configures itself for Windows 95/NT [long file 
names, etc-J or 3.1) ■ A complete data analysis system with thousands of on¬ 
screen customizable, presentation-quality graphs fully integrated with all proce¬ 
dures ■ Comprehensive Windows support, OLH (client and server), DDK, cus¬ 
tomizable AutoTask toolbars, pop-up menus* Multiple data-, results-, and graph 
windows with data-grapb links ■ The largest selection of statistics and graphs in a 
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unlimited capacity with long formulas, Drag-and-Drop, AutoFill, Auto- 
Recalculate, split-screen/variable-speed scrolling, advanced Clipboard support, 
DDE links, hot links to graphs, relational merge, data verification/cleaning) ■ 
Powerful STATISTICA BASIC language (professional development environment) 
witli matrix operations, full graphics support, and interface to external programs 
{Dlls) ■ Batch command language and editable macros, flexible “turn-key” and 
automation options, custom-designed procedures can be added to floating Auto 
Task toolbars ■ All output displayed in Scrollsheets* (dynamic, customizable, 
presentation-quality tables with instant 2D, 3D, and multiple graphs) or word 
processor-style report editor (of unlimited capacity ) that combines text and 
graphs ■ Extremely large analysis designs (e.g., correlation matrices up to 
32,000x32,(MX), virtually unlimited ANOVA designs) ■ Megafile Manager with up to 
32,(MX) variables (8 Mb) per record ■ Unlimited size of files; extended ("quadru¬ 
ple”) precision; unmatched speed ■ Exchanges data and graphs with other applica¬ 
tions via DDE. OLE, or an extensive selection of file import/exporl facilities (incl. 
ODBC access to virtually all data bases and mainframe files) ■ Hundreds of types 
of graphs, inch categorized multiple 2D and 3D graphs, ternary 2D/3D graphs, 
matrix plots, icons, and unique multivariate (e.g., 4D) graphs ■ Facilities to 
custom-design new graph types and add them permanently to menus or tool¬ 
bars ■ On-screen graph customization with advanced drawing tools (e.g., scrolling 
and editing of complex objects in 32x real zoom mode), com|>ound (nested) OLF. 
documents, Multiple-Graph AuloUtyout Wizard, templates, special effects, icons, 
page layout control for slides and printouts; unmatched speed of graph redraw 
■ Interactive rotation, perspective and cross-sections of 3D displays ■ Large 
selection of tools for graphical exploration of data; extensive brushing tools 
with animation, fitting, smoothing, overlaying, spectral planes, projections, layered 
compressions, marked subsets* Price $995. 

Quick STATISTICA (for Windows) ■ A subset ot STATISTICA, compre¬ 
hensive selection of basic statistics and the full analytic and presentation-quality 
graphics capabilities of STATISTICA ■ Price $495. 

STATISTICA Industrial System (requires STATISTICA or Quick 
STATISTICA) ■ The largest selection of industrial statistics in a single package; qual¬ 
ity control charts (real-time data acquisition options), process capability analysis, 
R&R, sampling plans, and an extremely comprehensive selection of experimental 
design (DOE) methods ■ Flexible tooLs to customize and automate all analyses and 
reports (ind. ‘turn key” system options, and tools to add custom procedures) ■ 
Price $995. 

STATISTICA/Mac (forMacintosh) ■ Price $695 (Quick $395) 

Domestic sh/h $12 per product; 30-day money hack guarantee. 

STATISTICA has received the highest rating in 
EVERY comparative review of statistics software 
In which it was featured, since its first release. 
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Building Network Apps 


CORBA, Java, and the Object Web 


and server-to-client communications. 

The Middle Tier. The second tier runs 
on any server that can service both HTTP 
and CORBA clients. This CORBA/HTTP 
combination is supported on almost every 
server OS platform—including Unixes, 
NT, OS/2, NetWare, MacOS, OS/400, MVS, 
and Tandem NonStop Kernel. CORBA 
objects— which could eventually be pack¬ 
aged as Enterprise JavaBeans—act as mid¬ 
dle-tier application servers; they encap¬ 
sulate the business logic. These objects 
interact with client JavaBeans via COR- 
BA/IIOP. Less scalable applications can 
also call these objects via scripts that run 
in HTML server pages—for example, Net¬ 
scape’s Web Application Interface (WAI) 
provides such a bridge. 

The CORBA objects on the server inter¬ 
act with each other using a CORBA ORB. 
They can also talk to existing server appli¬ 
cations in the third tier using SQL/Java 
Database Connectivity (JDBC) or other 
middleware. You can even use the COR- 
BA/IIOP server backbone as a general-pur¬ 
pose data bus. This is the technology Ora- 
cle is building for its data plug-ins. 
JDBC-on-IIOP data backbones are avail¬ 
able today from I-Kinetics and Visigenic. 

The second tier must also provide a 
server-side component coordinator—also 
known as an object TP monitor. These 
component coordinators are TP monitors 
built on ORBs. Instead of managing 
remote procedures, they manage objects. 
The component coordinator prestarts 
pools of objects, distributes loads, pro¬ 
vides fault tolerance, and coordinates 
multicomponent transactions. Without 
these component coordinators, you can¬ 
not manage millions of server-side ob¬ 
jects—a key requirement of the Object 
Web. Examples of CORBA-based com¬ 
ponent coordinators are IBM’s Compo¬ 
nent Broker and BEA’s Tuxedo/Iceberg. 
But, what is a server-side component? It’s 


WHERE TO FIND 


BEA 

Sunnyvale. CA 
800-817-4232 
408-743-4000 
http://www.beasys.com 

IBM 

Somers, NY 

http://www.ibm.com/ 

Java/Sanfrancisco 

JavaSoft 

(Sun Microsystems) 
Mountain View, CA 
800-528-2763 


650-960-1300 
h ttp ^/w w w.j avasoft com 

Netscape 
Mountain View, CA 
650-937-2555 
http://home.netscape 
.com 

Oracle 

Redwood Shores, CA 
800-672-2531 
650-506-7000 
http://www.oracle.com 
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Tier 3 


The full-blown CORBA/Java Object Web involves an 
incredible mix of products and protocols. 


a CORBA server object that also imple¬ 
ments a minimum set of component ser¬ 
vices. A good example of this is the Ora¬ 
cle Cartridge. Cartridges are named 
CORBA objects that are also transaction¬ 
al, secure, and capable of emitting events. 

A server component must also be 
toolable. This means that it must provide 
introspective interfaces that let you assem¬ 
ble it using visual tools. This toolable serv¬ 
er-side component technology will be 
provided by CORBAtized Enterprise Java¬ 
Beans. The CORBA/JavaBean technology 
is being integrated in visual builder tools 
from Symantec, Penumbra, ParcPlace, 
IBM/Taligent, Borland, and Sybase. 

In a CORBA/Java Object Web, the sec¬ 
ond tier also acts as a store of component 
titles, HTML pages, and shippable places. 
These can be stored in shippable Java Jars 
that are managed by an ODBMS or DBMS. 
ODBMSes are better suited for the task. 

The Back End. The third tier is almost 
anything a CORBA object can access. This 
includes procedural TP monitors, mes¬ 
sage-oriented middleware, DBMSes, 
ODBMSes, Lotus Notes, and e-mail. So the 
CORBA business objects replace CGI appli¬ 
cations in the middle tier, which is good. 
Eventually, you will be able to get COR¬ 
BA/Java components that encapsulate 
most of the third-tier functions. This is an 
area where CORBA’s interlanguage com¬ 


munications capabilities will come in 
handy. Look at some of the I-Kinetics 
work to understand what you can do with 
these back-end components. 

Architectural Clue 

CORBA and Java provide the architectur¬ 
al glue that connects products on the 
Object Web. This is our industry’s first 
attempt to provide plug-and-play at the 
software product level, which is the ulti¬ 
mate open system dream. 

In parallel, Microsoft is building its own 
rendition of the Object Web; it is based on 
DCOM and ActiveX. The Microsoft 
Transaction Server (nee Viper) is the 
DCOM component coordinator; it is 
Microsoft’s secret weapon for ruling the 
Object Web. Currently, the Microsoft 
Web appears to be a single-anchor mall 
with tons of boutiques all running on Win¬ 
dows NT. So, let the games begin. □ 


Robert Orfali, Dan Harkey, and Jeri Edwards 
are authors of many books, including The Essen¬ 
tial Client/Server Survival Guide (Wiley, 1996) 
and Client/Server Programming with Java and 
CORBA (Wiley, 1997). Orfali and Harkey are 
distributed-object consultants for IBM and head 
the CORBA/Java Distributed Objects Lab at San 
Jose State University. Edwards is VP of strategy 
for BEA Systems, maker of Tuxedo. You can 
reach them c/o edrtors@bix.com. 
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Debunking Object- 
Database Myths 

Skeptical about ODBMSes? That’s fine, but arm yourself with the facts first. 

By Joe Celko and Jackie Celko 


bject-oriented database management systems 
(ODBMSes) were one of the hot ideas of the early 
1980s* Objects were the next wave, so everyone was 
object-happy* Computer scientists working at uni¬ 
versities and for large corporations developed prototypes. Devel¬ 
opers scrambled for venture capital. 

The only problem was that the early ODBMSes were not 
complete database systems. 

They lacked backup and 
recovery functions. Data 
models were conflicting. 

Languages were proprietary. 

Because of their structure, it 
was impossible to do true 
queries. ODBMSes were not 
scalable and required huge 
amounts of memory* 

Many vendors backed 
away from the early ODBMS 
products* According to Jeff 
Jones, IBM's program man¬ 
ager of the data management 
marketing group in Santa 
Teresa, California, IBM tried 
to use a pure ODBMS as the 
embedded database in Visual 
Warehouse. It licensed Ob¬ 
ject Design's ObjectStore for 
the first releases of the prod¬ 
uct. However, performance 
was so poor that IBM re¬ 
placed it with DB2 in later 
releases and wound up add¬ 
ing features and reducing the 
amount of code. 

Experiences such as this 
made the ODBMS little more 
than a laboratory curiosity* 

Except for some niche markets such as telecommunications, 
ODBMSes remained, even for their supporters, a technology in 
search of a problem to solve* This is where con veniional wisdom 
froze. As ODBMS technology and the needs of users changed, the 
conventional wisdom was that ODBMSes were inherently flawed. 
But they aren't. Let's take an updated look at six hits of conven¬ 
tional wisdom about ODBMSes. (For more information on 
ODBMS products, see the Software Lab Report on page 122*) 


I. ODBMSes Are for Niche Markets 

This is almost a truism. In some sense, every database product is 
designed for a niche market. According to the Meta Group, the 
relational DBMS (RDBMS) market in 1995 was $2.5 billion, while 
ODBMSes had only a $250 million market* Relational databases 
currently make up about 90 percent of the financial market* 

However, relational-data- 
base advocates do not often 
mention that only 12 percent 
of all business-processing 
data is on RDBMS products* 
Most of the world consists of 
old file systems and legacy 
data* By this measure, the 
RDBMS is a niche product. 
RDBMSes are ideally suited 
for scalar data such as names, 
address fields, and amounts. 
They are extremely stable 
and fast. It is possible to exe¬ 
cute complex queries. These 
features make RDBMSes ide¬ 
ally suited for business and 
financial applications. 

However, the RDBMS 
model is based on sets of 
rows with columns, and it 
can be seen as 2-D* The object 
model allows for the com¬ 
plex modeling of objects as 
they exist rather than trying 
to squeeze the objects into a 
2-D structure. The growing 
interest in multimedia appli¬ 
cations and the Internet has 
created new markets for 
ODBMSes. 

From that perspective, ODBMS technology is ideal for the most 
popular applications. The huge growth of the internet, video 
games, multimedia applications, and the development of dis¬ 
tributed databases that do not lend themselves to the relational 
model are bringing renewed attention to ODBMS. Because Java 
is an object-oriented language, Internet applications are partic¬ 
ularly suited to object databases. Because there are now de 
facto and de jure standards for object technology, you can deploy 
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Managing Data 


Debunking Object-Database Myths 


Selecting an ODBMS 


There are eight key areas to examine before making an object-database purchase. 

Language support: What languages do you need-Java, C++, OQL? Some proprietary 
languages are faster than OQL, but choosing a product that uses a standard language will 
be more flexible and portable. 

Scalability: What is the largest database the product will support? What is the largest data¬ 
base using the product that is up and running? How many users access the database at one 
time? 

Security: How is security determined-by user, group, or both? 

Backup and recovery: How does the product handle backup and recovery? 
Transactions: Does the database allow for transaction logging, recovery, and rollback? 
Methods: How does the ODBMS store methods? To be a true ODBMS, it should store 
them in the database itself. 

Collection classes: What collection classes can the database handle? The ODMG, 
Java, and several object class libraries-notably STL-have defined certain common collec¬ 
tion classes. Use of standardized collection classes increases portability and flexibility. 
Support and training: What kind of support and training does the vendor offer? How 
long will it take to train your staff? 


What an ODBMS Can Do 



Object databases are a good place to store business rules. 


an application to the whole world. 

Telecommunications is a good market 
for ODBMSes. We found several vendors 
whose products model and control com¬ 
munications networks in real time. 

2. ODBMSes Have No 
Theoretical Foundation 

This piece of the conventional wisdom is 
also true (although less so than in the past). 
But it ignores history. For example, cal¬ 
culus produced correct and usable results 
for over a century without a proper the¬ 
oretical foundation. Newton’s infinitesi¬ 
mals were just plain nonsense, and every¬ 
one knew it. The real question is whether 
an object database works for a given appli¬ 
cation, not whether it has a scientifically 
approved theoretical framework. 

Relational databases have the advan¬ 
tages of a strong mathematical model and 
a set of well-developed tools for design¬ 
ing databases. ODBMS systems lack a firm 
theoretical foundation and have no well- 
developed design tools. Chris Date is par¬ 
ticularly critical of this lack of theory in 
object databases. He and Huge Darwen 
wrote “The Third Manifesto,” which goes 
into detail on this point. 

But so what? A theory lets you design 
tools. For example, an RDBMS designer 
can use an entity-relationship diagram¬ 
ming tool to mathematically verify that 
his or her design is in third normal form. 
An ODBMS designer does not even have a 
concept similar to normal forms for his or 
her objects. Ultimately, the issue of tools 
is disappearing. For example, Computer 
Associates’Jasmine has a very good devel¬ 
opment environment. 

3. A Relational Database 
Can Do Objects 

No, it can’t. If a vendor says it can, it is 
lying to you. Let’s look at terminology. 

You can classify database models as 
hierarchical, network, relational, object- 
relational, extended-relational, and 
object. Nobody cares about the hierar¬ 
chical and network models anymore— 
the relational model replaced them. A 
relational database represents entities and 
relationships in tables that contain rows, 
that contain columns, and that contain 
scalar data-type values. 

Nobody has any trouble telling apart 
products based on hierarchical, network, 
and relational models today. But when 
they were first introduced, program¬ 
mers tried to make relational products 


behave exactly as a file system. It can be 
done, but at fantastic performance cost. 
Dare we say it? We needed a paradigm 
shift to appreciate the power of a rela¬ 
tional system. As Jeff Jones points out, 
“The shift from IMS [an IBM hierarchical 
database product] to SQL was pretty 


painful, because you also had to learn a 
new paradigm along with the new soft¬ 
ware. No one really wants to do that again 
with object databases.” 

Today, everyone is confused by the 
extended-relational, object-relational, 
and (pure) object databases. The biggest 
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Debunking Object-Database Myths 


Managing Data 



SQL3’s Object Extensions 


he SQL3 project aims to 
add object-oriented 
(OO) extensions to the SQL- 
92 syntax, making SQL 
object-friendly and enabling 
relational databases to han¬ 
dle more complex data types. 
But there have been some 
serious and fundamental 
problems with the SQL3 
effort. 

First, the committee be¬ 
gan with a discouraging 
word in 1993, when Bjarne 
Stroustrup, the inventor of 
C++, said that he knew of 
four ways to store persistent 
objects and that they were all 
bad. He then staled that he 
believed the OO paradigm 
was good for programming 
but bad for data. 

Second, the rules of the 
Standards committee re¬ 
quire SQL3 to be upward- 
compatible with the current 
SQL-92 standard. Conse¬ 
quently, any ODBMS fea¬ 
tures must be cast into a syn¬ 
tax that might not be good for 
OO constructs. The solution 
is an informal agreement 
between the ODMG and 
NCITS H2 to make the 
queries in SQL3 and OQL 


identical, or at least to over¬ 
lap each other on most major 
points. But the schema dec¬ 
laration languages are still 
quite different. 

Another area of concern is 
the interface. The 3GL host 
languages for which an inter¬ 
face to SQL-92 is defined 
(FORTRAN, Ada, C, M, 
COBOL, Pascal, and PL/I) 
have no basic disagree¬ 
ments about how to handle 
the scalar data types used in 
SQL. But C++, Smalltalk, 
Java, Eiffel, and several minor 
OO languages all disagree 
on OO fundamentals, such 
as inheritance, polymor¬ 
phism, and encapsulation. 
OO vendors solve this prob¬ 
lem with object brokers that 
automatically convert one 
object model to another one. 
Thus, the object database 
matches its host program. 

There are political consid¬ 
erations. The object effort in 
SQL3 began with three sides, 
represented by Hewlett- 
Packard, Oracle, and IBM- 
three RDBMS vendors. 
Each had a different object 
model and different features 
to add to SQL3. Having little 


experience with ODBMS, the 
committee approved pro¬ 
posals from all three compa¬ 
nies. The internal contradic¬ 
tions and inconsistencies in 
the SQL3 draft document be¬ 
came so great that the ANSI 
X3H7 Object Standards 
committee sent a memoran¬ 
dum of concern to ANSI 
X3H2 on reviewing the doc¬ 
ument. Most of the current 
effort in SQL3 has been the 
cleanup of these problems. 

Finally, in interviews we 
conducted, there was little 
endorsement of or enthusi¬ 
asm for SQL3 from the 
ODBMS vendors. If they 
have to do it, they will. SQL3 
will not be an approved de 
jure standard before 1999. 
By that time, the market will 
have established de facto 
standards. The most likely 
candidates for an object- 
database language are OQL 
and Java. OQL is already 
defined and has wide vendor 
support. Java is becoming 
the de facto language of the 
Internet, where the capabil¬ 
ity of ODBMS products to 
handle nontraditional data 
will shine. 


problem that the pure ODBMS has is its 
name. The term should have been object- 
base instead of object database , because 
the goal is not to store, manipulate, and 
retrieve data within an object, but to store, 
manipulate, and retrieve objects them¬ 
selves. Relational databases allow elabo¬ 
rate queries on simple data. Pure object 
databases allow relatively simple queries 
on complex data. 

Object-relational products try to have 
both relational data and objects stored in 
one system. The difference is that the ob¬ 
jects are added as an afterthought or a shell 
around the database rather than integrat¬ 
ing them into the database engine. If you 
cannot tell the query optimizer, the index¬ 
ing, and the database-engine functions 
how to handle the new data types invisi- 


Objectivity 

T he Objectivity DB product from 
Objectivity is aimed at the high-end 
market-OEMs, ISVs, and large compa¬ 
nies. Its customers include Motorola, 
Citibank, CERN, and Fermi Laborato¬ 
ries. Applications include process con¬ 
trol, telecommunications, and scientific 
applications. The product provides real¬ 
time data acquisition and is extremely 
scalable. It has an ODBC tool that lets it 
use SQL for reporting. Backup and 
recovery include fault-tolerant options. 


bly to the user, they are not integrated. 

IBM and Oracle have object-relational 
offerings for their relational databases. To 
put it bluntly, the result is like a fish with 
feathers—it can neither fly nor swim very 
well. To quote Esther Dyson, “Using 
tables to store objects is like driving your 
car home and then disassembl ing it to put 
it in the garage. It can be assembled again 
in the morning, but one eventually asks 
whether this is the most efficient way to 
park a car.” (Release 2.0, September 1988) 

Chris Date advocates an extended-rela¬ 
tional model, and Informix implements 
it with DataBlades. In 25 words or less, an 
extended-relational database allows the 
creation of more complex user-defined 
data types and integrates them into the 
database. But the operations are still rela¬ 
tional, and data still exists in tables. This 
is a good approach for a particular class 
of common problems and should replace 
many of the existing simple relational 
databases, which do not need a full object 
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L arry Alston, director of 
product management at 
Object Design, believes that 
an ODBMS allows true “mul¬ 
timedia” performance be¬ 
cause objects are mapped 
directly. ObjectStore, Object 
Design’s database product, 
is aimed at distributed Web 
applications as well as more 
conventional database appli¬ 
cations. ObjectStore has 
been used in these areas: 
finance, education, publish¬ 
ing, and telecommunications. 


ObjectForms allows you 
to sec what is inside an 
ObjectStore database 
and publish it to a Web 
site via simple point- 
and-eliek commands. 


model. You could use an extended-rela¬ 
tional database for employee records with 
fingerprints or a photograph but not for 
a multimedia library with interactive ob¬ 
jects or for a model of the stock market. 

A pure object database has methods, 
classes, and other things that characterize 
the object-oriented model in the database 
engine. Objects are active. Relational data 
is passive, and you need a host program 
to do something with it. 

Don’t confuse ODBMSes with extended- 
relational and object-relational products. 
They are designed to solve a different set 
of problems. To paraphrase Esther Dyson 
again, using a pure object database to store 
relational data is like keeping auto parts 
fully assembled into cars and disassem¬ 
bling the fleet when you need to count the 
screws you have in stock. One eventually 
asks whether this is the most efficient way 
to conduct an inventory. 

4. ODBMSes Have No 
Standard Language 

SQL is literally the only NCITS/ISO stan¬ 
dard programming language for databases 
and is relational. NCITS, the National 
Committee for Information Technology 
Standards, was formerly the ANSI X3 com¬ 
mittee for information-processing stan- 


Versant 

V ersant has the capability to dynami¬ 
cally modify its schema. Dynamic lan¬ 
guages such as Java, Smalltalk, and C++ 
can define a class within an application, 
instantiate it, and then modify it. After this 
class modification, Versant will automat¬ 
ically and transparently evolve the in¬ 
stances of the modified class as they are 
used. In short, a class is as easy to change 
as an object. 


dards before its name changed in January. 
(NCTTS is pronounced “insights.”) 

The argument is that having a standard 
language has made relational databases 
less expensive to build and much more 
portable across products and platforms. 
ODBMSes have no such standards, so you 
have to work with strange proprietary lan¬ 
guages and learn a new one each time. 
Therefore, the argument goes, they are 
not good for serious development work. 

This wisdom is de jure true today, but 
not de facto true. In the next few years, it 
may be completely false. 

While the ISO standards process was 
going on (see the text box “SQLVs Object 
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Poet 

A ccording to Dirk Bartles, CEO of 
Poet Software, the Poet Object 
Database is the only object-database 
product designed for Windows appli- 
cations. It is compact, with a footprint of 
less than 1MB, and is comfortable on a 
single machine or on a network. Poet 
supports Java, C++, and ActiveX as well 
as GGL Although there are no tools for 
backup and recovery, it does include 
transaction rollback and recovery fea¬ 
tures. There are Poet databases currently 
running in the 1 6-GB range with 150 
concurrent users. 


Extensions” on page 103), the Object 
Database Management Group (ODMG), 
a group of GDBMS vendors, began trying 
to set standards for object databases out¬ 
side the [SO framework. The ODMG 
produced a standard for an QDBMS query 
language in 1993 under the name OQL. 

The Object Database Standard, edited by 
Rick Cattell (ISBN 1-55860-302-6, Mor- 
gan-Kaufmann), shows what version 2.0 
of the project looks like. Sixteen vendors 
agreed to support OQL, 

5. ODBAASes 
Are Not Scalable 

Completely false. Yes, scalability was a 
major problem with early ODBMS prod¬ 
ucts, because many of them could run only 
in main memory. If the machine went 
down, so did your database. 

You can get small, medium, and large 
ODBMS systems. Small desktop systems 
include Poet. Medium enterprise-level 
systems include Versant, ObjectStore, and 
Jasmine. Large systems are at least ter¬ 
abyte-size and include a petabyte-size 
Objectivity DB project at the European 
Laboratory for Particle Physics (CERN). 

These are real databases, with secu¬ 
rity, backup, and recovery features just like 
any RDBMS. 

6 . Object Query 
Languages Are Hard 

This one^s true. David Beech of Oracle 
submitted a paper to the HI committee in 
March 1996. It gave a simple SQL3 schema 
using some new SQL3 declarations. The 
schema dealt with street addresses. The 
reader had to submit queries to answer a 
set of questions. Nobody on the commit¬ 
tee submitted correct queries. These are 
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Debunking Object-Database Myths 


people with a lot of experience with 
SQL If they had problems, what will the 
average programmer do? 

Beech said: “Querying may be fun in 
the era of SQL-92, but will it still he so with 
SQL3? In the course of working on the 
SQL3/ODMG paper, I was obliged to 
become more intimately acquainted with 
SQL3 queries than I had ever been before, 
and 1 was surprised by some of the things 
I learned- 

“This raised in my mind the question 
of whether the language has perhaps 
become too difficult for its intended users, 
which could mean that the potential sim¬ 
plification offered by some of the OQL 
features is not merely an optional luxury, 
but is an absolute necessity-... Even if 
committee members solve them all cor¬ 
rectly, it may seem that SQL. users as a 
whole (the majority of whom are as yet 
unborn) would find the language error- 
prone and should therefore, if possible, 
be spared some of the problems and 
lengthy education..,. Its [failure to 
answer the problems] would show that 
even spending 40 hours with the query 
parts of the SQL3 foundation document 
may not be sufficient training for some¬ 
one with 20 years' acquaintance with SQL 
and seraiformal standards to be relied 
upon to write correct SQL3 queries.” 

The New 

Conventional Wisdom 

Object databases are back. They are still 
maturing, still misunderstood, and still 
hard to use. But they are gaining accep¬ 
tance, thanks to the explosive, and some¬ 
what speculative, growth of the Internet 
and multimedia applications. 

Relational vendors that are making 
noise about object features added to their 
products are like the nonrelational ven¬ 
dors of several years ago who made false 
claims about relational features. The 
object-database model and the relational 
model coexist because they are designed 
for different applications. 

Put another way: Don’t fit the data to 
the database. Choose the database type 
and product based on what kind of data 
you have and how end users will access it. 
For example, a real estate firm that wants 
to do a database of home listings should 
choose a relational database if it will in¬ 
clude only descriptive data, such as ad¬ 
dresses and phone numbers. If the listing 
will include floor plans, text, or photo¬ 
graphs, an object-relational database may 


Jasmine 


v om puter Associates be I ie ves 1 hat o bjecLrelation al d atabases can not support co mp I ex 
'objects completely. It tried for over six months to combine the two and could not come 
out with a viable hybrid. The company designed Jasmine in cooperation with Fujitsu to be an 
object-oriented database and application-development system that is muitimedia- and Inter¬ 
net-aware. It has a small-footprint execution system so that it can become a Web-browser 
plug-in. Jasmine has a multimedia authoring tool and connectivity to the major relational data¬ 
bases. It comes with a class library, all packaged as JADE (Jasmine's Application Development 
Environment). 



With Jasmine, you can drag objects directly from the database 
and drop them onto an application scene. 


WHERE TO FIND 


Computer Associates, Inc. 
Islands NY 
SI6-342-5224 
h ttp:// w w w.ca i .com/prod ucts/ 
jasfti ine.htm 

Object Design, Inc. 

Burling Uni, MA 
617-G74-5000 
http:// w w w.odi .com 

Objectivity, Inc. 

Mountain View, CA 
650 - 254-7100 
h ttp ://w ww.ahjy.cn m 

Poet Software Corp. 

San Mateo. CA 
650-266-4640 
h ttp ://w w w.puc t .com 

Versant Object Technology 
Menlo Park. CA 
650-326-7500 
http:// www. vc rsa nt.com 


be a better choice. If the database will 
include 3-D drawings, filmstrips, an ani¬ 
mated walk-through, or a variety of com¬ 
plex data types, you should consider an 
object database. And if you do decide to 


choose an object database, be sure that it 
wi 11 support the kinds of queries end users 
will be making. 

A final word of warning: The shift to 
object technology may be hard because of 
the heavy financial and human invest¬ 
ments in relational technology. Projects 
involving an object database w ill take 
longer with an inexperienced staff. But 
even if you’re dealing with experienced 
object-database people, the project will 
take longer and be more costly because of 
the inherent complexity of object tech¬ 
nology. If you’re prepared for that, you’re 
prepared for an object database. O 


Joe Celko has been a member of the NCITS H2 
Database Standards Committee since 1987and 
helped write the ANSI/ISO SQL-89 and SQL- 
92 standards. He is the author of three books on 
SQL: SQL for Smarties (Morgan-Kaufmann, 
1995), Instant SQL (Wrox Press, 1995), and 
SQL Puzzles & Answers ( Morgan-Kaufmann, 
1997). You can reach him at 71062.1056 
@ com puserve.com. Jackie Celko is an Atlanta- 
based technical writer and researcher. 
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Data Networks 
Speak Up 

Forget the promises of inexpensive long-distance rates. Can you really 
trust your voice network to frame relay or IP? 

By Alan Joch 


hink about it: You’ve already got that nice LAN wir¬ 
ing all over your building, connecting every office. 
Plus, you’ve got WAN connections linking all your 
remote locations. Using this existing infrastructure 
to carry telephone calls—without bothering the phone compa¬ 
ny’s billing department—seems like a no-brainer. But nothing 
is that easy. The one accepted standard—frame relay—is fraught 
with internal dissension. Be¬ 
sides, IP is an important com¬ 
peting standard that you can¬ 
not ignore. 

Frame Relay: 

One for All? 

Universally accepted stan¬ 
dards: What a pain I Commu- 
nications-hardware vendors 
all used to use proprietary 
compression technologies to 
squeeze voice traffic through 
frame-relay networks. But 
last spring, the Frame Relay 
Forum announced an inter¬ 
operability standard, FRF. 11, 
that seemed to finally put an 
end to all that. For the first 
time, companies could shave 
35 percent or more off their 
intraconipany long-distance 
bills without committing to 
a single vendor’s hardware 
and software. 

The key to these glad tid¬ 
ings was G.729A, a voice 
compression / deco mpressi On 
(codec) protocol. Hardware 
vendors almost universally 
agreed that G.729A was good 
enough for toll-quality voice. In fact, the protocol provided near¬ 
ly the same voice quality as the Public Switched Telephone Net¬ 
work (PSTN), which cost thousands of dollars a month more. 
Service that had previously cost a company $120,000 annually 
cost only $40,000 with frame relay A bonus was the fact that in¬ 
teroperability could convince antsy customers that frame relay 
was mature enough to trust for both data and communications. 
But the plot was thickening. The proposal was unraveling even 


before the ink was dry. France Telecom North America (FTNA), 
the University of Sherbrooke, Lucent Technologies (based on 
work done at Bell Labs}, and other companies had all provided 
some technology pieces to G.729A; each contributor now want¬ 
ed a piece of the licensing action. Telephony vendors could end 
up paying dearly if they incorporated the codec in their systems. 

How dearly ? That was the other problem. Intellectual prop¬ 
erty claims were nearly im¬ 
possible to sort out, leaving 
vendors in the position of 
ignoring G.729A in favor of 
each one’s own proprietary 
codecs. So much for inter¬ 
operability 

This was all the more 
painful because frame relay 
has improved its voice qual¬ 
ity greatly Two years ago, 
some disparaged frame relay 
because of annoying delays 
in two-way conversations. 
But although it’s Still not 
perfect, frame relay today 
almost equals PSTN under 
pristine network conditions. 

Worse still, frame-relay 
fans must quickly sort out 
their problems now that a 
competitor, IP, has emerged. 
As corporations construct 
IP intranets, many see the 
next logical step to be voice 
services on those networks. 
Maybe. Headlines may buzz 
about voice over the Inter¬ 
net, but anyone who has lis¬ 
tened to such calls knows 
that, right now, they’re more 
a parlor trick than a Fortune 1000-level solution. The real po¬ 
tential for voice on IP is for calls within an enterprise, to con¬ 
nect headquarters with remote subsidiaries—the very turf that 
frame relay has been trying to claim. 

Now, as firms wonder if they should find alternatives to expen¬ 
sive long-distance service, they’re also asking which is best. Frame 
relay and IP both offer hope for tomorrow’s single-pipe data/ 
multimedia dream. The big question: Is either technology mature 




OCTOBER 19 9 7 BYTE 1 0 7 












Network Integration 


Data Networks Speak Up 



A Miami food distributor needed only to add multiplexers and 
switches to send voice over its data network and cut phone charges. 


enough for you to commit now? Here’s 
how to decide. 

Giving Frame Relay a Voice 

Frame relay’s variable-size packets effi¬ 
ciently do what their original design die- 
tated: move blocks of data across WANs, 
Hardware at each end of a link handles er¬ 
ror correction and flow control, so frame 
relay avoids the overhead burden of its 
older cousin, X.25. Plus, service providers 
typically sell frame-relay service for less 
than the cost of T1 or fractional T1 lines. 
That can add up to significant savings for 
data-in tensive businesses, 

[f a company uses a public frame-relay 
network—offered by AT&T, MCI, Ny- 
nex. Sprint, US West, Wikel, and others— 
it taps into the public frame-relay “cloud.” 
That saves it from having to buy its own 
routers and switches, (See the text box 
‘‘Saving with Frame Relay” on page 109,) 
A bonus is dual dial tone, which reduces 
long-distance charges further (seethe fig- 
u rc “"Leaky PBXes” on page 109,) This fea¬ 
ture—disparaged by long-distance pro¬ 
viders—allows subscribers to call remote 
numbers for the price of a local call, A 
caller in New York, for example, dials a 
prefix number, sending the call to the 
frame-relay network, and hears the first 
dial tone. The caller then dials an out¬ 
bound extension at a PBX in a remote of¬ 
fice in, say, San Francisco, and bears a sec¬ 
ond dial tone. Then the caller can dial a 
remote customer as if making the call 
from San Francisco. Companies are reluc¬ 
tant to admit they do this, but one spokes¬ 
person said, "We hear it works just fine,” 
Coastal Construction Products con¬ 
nects its Jacksonville, Florida, headquar¬ 
ters to six remote offices using frame relay 
In 1995 came the decision to add voice to 
the fractional T1 and 64-Kbps data lines. 
"We knew that if we could ru n voice over 
those networks, we’d pay for any addi¬ 
tional equipment from our reduced long¬ 
distance phone charges,” explains Jack 
Caven, MIS manager. 

The company spent about $55,000 for 
Micom equipment, including its software 
FRAD, (FRADs—frame-relay assembler/ 
disassemblers—package data into frame- 
relay packets; today, vendors sell inte¬ 
grated hardware that combi nes tradition¬ 
al FRAD with routing, switching, and 
multiplexing.) The frame-relay li nk itself 
cost about what the former leased line did, 
Caven estimates the company recouped 
its investment in 18 months, but reduced 
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costs were not the only benefit, “We began 
to have better communications within the 
office,” he explains, "Because we could 
call Miami as easily as calling the office 
next door, our people began to commu¬ 
nicate more—not long conversations, but 
more short conversations to check avail- 
ability of products.” Conference calls 
among remote staff members had previ¬ 
ously been expensive, with the telecom 
provider patching calls together. “Now 
conference calls are free,” Caven adds. 

With Coastal's circa-1995 equipment, 
voice codec algorithms are old and com¬ 
pression is only to 16 Kbps (versus 8 Kbps, 
the current standard). Consequently, the 
system is primarily for in tra-office calls. 

IP’s Say 

Voice over IP offers similar savings: Voice 
gateways produce a voice/fax layer on an 
IP intranet. Gateways can be simple. For 
example, Micom’s V/TP is a standard ISA 
card that plugs into a business-class PC 
connected to a PBX and a network. The 
V/IP card digitizes voice and puts it in IP 
packets (at the sending end) and unpacks 
the IP packets (at the receiving end). Sim¬ 
ilar PCs run at each remote facility, 

IP-based intranets move voice and 
faxes through an enterprise wel l. And the 
Internet can be an important low-cost link 
for one-way calls, such as checking voice 


messages or sending a fax while on a trip. 
And IP also provides dual dial tone, 

IP gateways create a directory of phone 
numbers and IP addresses associated with 
each destination gateway. To place an IP- 
network call, users need only to dial a sin¬ 
gle-digit access number to reach the IP net¬ 
work, a number to reach the destination 
office, and, finally, an individual’s tele¬ 
phone extension. The gateway sets up the 
call (often in I or 2 seconds). 

Vienna, way, a call-processing server in 
the Vienna Systems product family, per¬ 
forms traditional PBX duties so that us¬ 
ers can place or receive calls through their 
PC’s IP gateway or a special serial-inter¬ 
face telephone. The server runs on Pen¬ 
tium PCs using Windows NT or Unix, 
Multiple Vienna telephony cards (with 
four or eight DSPs) i n each PC can support 
up to 96 simultaneous calls to the PSTN. 
To handle more users, you can string to¬ 
gether multiple servers. 

VocalTec’s Telephony Gateway 3 .0 pro¬ 
vides similar capabilities using VocalTec 
software and Dialogic telephony boards. 
Unlike Vienna’s product, the VocalTec 
gateway runs only on NT {using 200-MHz 
or faster Pentium PCs). VocalTec recent¬ 
ly announced Atrium, intranet software 
that conferences multiple callers, even if 
some use traditional telephones and oth¬ 
ers use PC connections to the IP network. 
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Leaky PBXes 



frame-relay netmeriL 
Caller bears a dial 
tone when carairttiwi 
to mimtM is made. 


New York 
headquarters 


Nw Yorlt W* to route 
tie call to Us Angela 
Became the call i$ 
fraveiinr, through the 
frame-relay pipe, m 
lQng-{ji$lanr« ph&ne 


been designated as an 
outside Biw t so the 
New York caller hears 
a second dial tone, 
this m tor the local 
phone network. 

Los Angeles 
branch office 


number of a Los 
Angeles customer, and 
the caff goes ttraygti 
as if it were dialed 
locally. 


Los Angeles 
customer 


Although service providers consider it wrong, frame-relay 
customers are able to cal! long-distance customers for free. 


The software* which was due to ship this 
summer, costs $2400 for a one-user license. 

FTNA is currently testing voice over IE 
using Mi corn’s gateway boards. The proj¬ 
ect’s first goal is to add telephony to the 
Sprint frame-relay data/e-mail network 
among the company’s New 7 York, Chi ca¬ 
go* and San Francisco offices, 

FTNA focuses on voice and fax over IP 
as part of intranet experimentation. It 
gets first-hand experience in future de¬ 
velopment of voice-over-fP services, “If 
we’re running voice over IP at layer three 
[ofthe OSI model], we can use frame relay 
or ATM [asynchronous transfer mode],” 
says Jean-Francois Mule, manager of in¬ 
formation systems. 

ABC Biicherdienst, a Regensburg, Ger¬ 
many, bookseller, is testing an innovative 
use of voice over IP. The company recent¬ 
ly hired sales agents in Boca Raton, Flor¬ 
ida, to handle inquiries from European 
customers after normal business hours. 
When Biicherdienst closes, the headquar¬ 
ters PBX routes sales calls over a leased 
line to Florida. A customer talks to a Ger¬ 
man-speaking sales agent and may not 
even be aware that the call has traveled 
outside Europe, despite some degrada¬ 
tion in voice quality, according to Michael 
Gieissner, managing director, 

“We’re looking at the Internet as a 
way to enable us to shift our operations 
internationally without a huge telecom¬ 
munications cost," Gieissner says. “It’s 
hard to get experienced people in Ger¬ 
many who are willing to work at night,” 
The system, which is about a month into 
a six-month beta test, provides many 


standard telephony features, such as voice 
mail and fax capabilities, Gieissner adds. 

Lucent provided all the hardware, soft¬ 
ware, and services in exchange for the 
bookseller’s being a test sire. The system 
was not “plug and play”: Lucent has been 
upgrading software, as often as twice a 
week, to tweak voice quality. But the qual¬ 
ity of voice over the Internet is still vol¬ 
atile, depending on how the conversation 
connects. “You quickly figure out the 
call isn’t going through the normal tele¬ 


phone lines,” Gieissner says. “But the 
quality is improving every week.” 

Speech Quality Evolves 

Such encouraging implementations of 
voice over data networks are a recent 
change. “If you asked me a year and a half 
ago if voice over frame relay had a chance 
to succeed, I would have said no,” admits 
Tom Jenkins, broadband consultant for 
TeleChoice, a Verona, New 7 Jersey, tele¬ 
communications consulting and market- 
research firm. “But Pve changed my mind.” 

Voice over frame relay had earned a du¬ 
bious reputation for high latency, taking 
over 100 milliseconds on average to send 
packets across a network. (The human ear 
starts to notice delays with latencies of 
50 ms. At 500 ms, conversation becomes 
difficult. At 500 ms, conversations are an¬ 
noying.) IP also suffers some of the same 
problems as frame relay. 

A new generation of codecs, such as 
G.729A, not only compress conversations 
more efficiently but work with telepho¬ 
ny applications that ingeniously inter¬ 
leave voice and data so that data sneaks 
through during the silences in all conver¬ 
sation. This is known as silence suppres¬ 
sion . (A Bell Labs study found that silence 
can make up as much as 60 percent of a 
typical conversation.) Vendors estimate 
that silence suppression can reduce band- 


Saving with Frame Relay 


S enior vice president Kevin O'Donnell 
helped launch voice over frame relay at 
Florida food distributor Bon acker & Leigh in 
1994. The company sought to cut hundreds 
of thousands of dollars in annual long-dis¬ 
tance charges for communications among its 
Miami headquarters and five remote offices. 
The company’s existing network had slow 
9.6-Kbps dedicated leased lines with multi- 
plexers for sending data from Miami to each 
subsidiary. A separate voice network was 
strung together with tie lines and inbound 
and outbound 800 numbers. 

After spending about $130,000 for ACT- 
net equipment, the company consolidated 
data and voice networks into one $6-Kbps 
frame-relay link. A multiplexer connects a 
frame-relay switch located at the Miami 


headquarters with a Unix machine and the 
office's LAN, PBX, and fax machines. Multi¬ 
plexers now turn voice, fax, and data into 
frame-refay packets. The switch then ad¬ 
dresses the packets and launches them into 
a public frame-relay network (here* Inter- 
media Communications). Multiplexers at 
each remote office open the packets and 
send the data to the appropriate phone line, 
fax machine, or PC. 

Because Bon acker & Leigh chose to in¬ 
stall its own switches and multiplexers (rather 
than renting Intermedia's), it needed only the 
Yaw" pipe into a f name-relay cloud. This cost 
about $40,000 a year-versus the annual 
$180,000 charges the company had been 
paying for the slower, parallel-net work Imple¬ 
mentation. O'Donnell says. 
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width requirements by about 3.5 Kbps. 

Compression algorithms vary widely 
in how tightly they squeeze voice signals, 
ranging from 32 Kbps to 4 Kbps. (Note: 
Older codecs didn’t compress smaller 
than 32 Kbps—still a large chunk of band¬ 
width in 56-Kbps networks. Newer co¬ 
decs, such as G.729A, offer higher com¬ 
pression—8 and 4 Kbps—with relatively 
high voice quality.) Common codecs in¬ 
clude pulse code modulation (PCM) and 
adaptive differential pulse code modula¬ 
tion (ADPCM), used by PSTN in the IIS. 
and by postal, telephone, and telegraph 
(PTT) systems in Europe. Both achieve 
high-quality audio with unnoticeable la¬ 
tencies. Unfortunately, they consume 64 
and 32 Kbps, respectively, unacceptably 
high for a 5 6-Kbps frame-relay pipe. 

Algebraic code-excited linear predic¬ 
tion (ACELP}, a more recent technique, 
underlies the G.729A standard for 8-Kbps 
compression. ACELP can produce “near- 
toll-quality” sound in subjective tests. 

G.729A is a cousin of G.723, the com¬ 
pression scheme pushed earl ier (as part of 
H.324) by Intel and Microsoft for video- 
conferencing over PSTN. G.729A was de¬ 
veloped because G.723 needs significant 
computing—about 30 percent of a stan¬ 
dard Pentium 100’s power, G.723 also has 
a longer frame size—30 ms— resulting 
in 90- to 100-ms latencies. With a small¬ 
er frame size of 10 ms and only 30- to 35- 
ms delays, G.729A became a simpler and 
higher-quality choice for voice applica¬ 


tions, (Latency is 3 to 3 H times frame size.) 

Still, G.729A might never see widespread 
use. Even representatives from companies 
that helped develop the specification se¬ 
cretly hope a single company will offer a 
better alternative that’s unsaddled by li¬ 
censing problems. Nevertheless, network¬ 
ing analysts see this as a significant, if in¬ 
complete, gain. “It sends the right signals" 
that the industry is working to make voice 
over frame relay viable, Jenkins says. 

Voice hardware also can control the 
flow of different data types. Because voice 
and fax communications break down if 
there is too much delay, FRADs and gate¬ 
ways give them higher priority when pack¬ 
ets travel through the frame-relay pipe. 
Data traffic remains in the sending hard¬ 
ware’s buffer until the hardware sends the 
higher-priority packets. 

Timing Is Everything 

For the time being, and even if G.729A 
finds resolution, your safest choice still is 
to buy FRADs from a single vendor. Unre¬ 
solved standards issues beg the most fun¬ 
damental question for both frame relay 
and IP: Is the time right to combine your 
voice and data traffic? 

The answer: Only for select applica¬ 
tions, Neither technology offers enough 
quality for a large corporation to scrap 
traditional voice services. For example, 
Kevin O’Donnell, senior vice president 
at Florida food distributor Bonacker 6c 
Leigh, says he has noticed steady improve¬ 


ments in voice over frame relay in the 
past two years. But the quality still is not 
high enough “to talk with my best cus¬ 
tomers.” For internal conversations, how¬ 
ever, especially after workers get used to 
slight delays, frame relay is acceptable. 
“When you’re saving $15,000 a month in 
long-distance charges, you get used to 
the sound quality pretty fast," O’Donnell 
quips. (See the figure “Howto Send Voice 
over Frame Relay” on page 108.) 

Mule estimates that 90 percent of 
FTNA’s New York-to-San Francisco calls 
travel over the IP network. His rating of 
IP voice quality? “Pretty good for our in¬ 
ternal purposes.” Unlike over the Inter¬ 
net, you can control the quality of calls 
over a private intranet. 

Nevertheless, the relatively short pay¬ 
back times of hardware costs for voice 
over frame relay or IP make it easier for 
large companies to commit part of their 
voice services to one of these technolo¬ 
gies. Long-distance savings can pay for 
a FRAD in half a year, so even if the tech¬ 
nology changes in a year or two, you will 
probably recoup your costs. (Voice-capa¬ 
ble FRADs range from about $2000 to 
$10,000, with most in the $400G-$6000 
range.) And once you launch a combined 
voice/data network, later transition to 
one-stop-shopping services is easier. 

Just don’t expect comfort in numbers: 
Today, according to Jenkins, voice repre¬ 
sents only about 3 percent to 5 percent of 
the Traffic over frame-re lay networks, De- 


Hopping the Networks 


S ome companies might con¬ 
sider sending voice over their 
frame-relay network, then over 
an internal IP network, and per¬ 
haps even over the Internet. To¬ 
day’s FRADs and gateways the¬ 
oretically make this possible, but 
the practical benefits are unclear. 
An IP gateway could encapsu¬ 
late voice into IP packets: Work¬ 
ers within a company could con¬ 
verse from PC to PG. The IP pack¬ 
ets could then go to a FRAD, The 
FRAD would enclose the IP voice 
packets like a nested box within 
a frame-relay packet, then across 
the company's WAN to a remote 
site. There, another FRAD would 
strip off the frame-relay envelope 
and send the IP packet across the 


LAN. At the destination PG, the IP one step further. Most service pro¬ 
packet would disappear, and the viders can connect their frame- 


Internetwork Voice Latency 



LAN LAN 


Network-hopping your voice traffic is possible, hut 
the latencies it introduces make it impractical. 

m essage wou I d turn into vo i ce. re! ay n et wo rks to t he I nt © rn et so 
The capabi! Ity exists to take this t hat, along the way, th e voice dal a 


could jump off onto the Internet. 

That's the potential; the practi¬ 
cal aspects of network hopping 
are plagued by the high overhead 
of all that packing and unpack¬ 
ing. Today s codecs might com¬ 
press the voice data to 8 Kbps; 
however, an extra 7 Kbps in over¬ 
head might be needed to send the 
data, according to TeleChoice's 
Tom Jenkins, The result is more 
degradation in voice quality than 
what users already experience 
with voice over frame relay or IP. 

Jenkins adds that he doesn't 
expect network hopping to be sig¬ 
nificant in the evolution of voice 
over data, “Companies are more 
likely to choose frame relay or IP/ 1 
he says. 
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Progressive industries need comprehensive 
network solutions. Integrix has developed an 
intelligently designed series of industry standard 
SPARC based, high availability (HA) servers, 
and compact RAID storage units for rackmount 
environments. 

Distributed Servers 

The RSI and the RS2 offer single and multi CPU 
systems, with UltraSPARC™ technology in a 
compact rackmount design. Removable canisters 
on the front panel provide hot swappable access 
to hard drives. A remote diagnostic monitoring 
feature protects your mission critical data by 
alerting the user to system irregularities. 

Maximum Uptime 

The iNet$erver20Q is a custom configurable 
solution widi hot swappable redundant hardware 
allowing you to work with applications such as 
web servers, NFS file systems, and relational 
databases. With HA software installed as an 
option, the iNSOO maintains communications 
between two system boards maximizing your 
uptime. 



Compact Storage 

The RD15 offers a standard Ultra wide SCSI 
interface that will connect to virtually any 
standard server in the industry. A 4U chassis 
houses up to l OOGB of storage, redundant 


power supplies, and modular cooling, A Java 
based GUI management system alleviates the 
inconvenience of administration. The RD15 
is safe, fast, and reliable storage. 

Pul your enterprise first with Integrix 
technology. Call us today! 

*The Integrix Rackmount family is a modular design. 

All products shown are available as stand alone units. 

Corporate Headquarters 

2001 Corporate Center Drive 
Newbury Park, Ca. 91320 USA 
Tel: 800-300-8288 / 805-376-1000 
Fax: R05-376-1001 
E-mail: sales@integrix.com 
http ://w ww .i ntegrix, coni 

Asia 

Beijing, P.R. China 
Tel: 86-10-6253-5305 
Fax: 86-10-6253-5306 

Seoul, Korea 

Tel: 82-2-515-5303 
Fax: 82-2-515-5302 
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spite alluring cost-savings potential* many 
companies are reluctant to commit to the 
technology because of equipment that 
changes rapidly and, ironically, a lack of 
standards. Also, frame-re lay and IP can’t 
yet provide advanced telephony features, 
such as cost allocation and minute-by- 
minute call tracking. 

By the year 2000, even if standards 
work out, voice may not reach 10 percent 
of frame-relay traffic. This is partly be¬ 
cause companies don’t want their com¬ 
munications to be jeopardized by network 
downtime, and partly because of intract¬ 


able turf wars between communications 
and information-systems (IS) managers. 
“Turning all your voice services over to 
the IS department isn’t a good move for 
empire-building," Jenkins says. 

How You Choose 

If you have the pioneer spirit and are 
ready to run part of your voice commu¬ 
nications over a data pipe, first prepare 
yourself Hardware vendors will bury you 
with proof of how each FRAD or IP gate¬ 
way offers the best voice quality. Instead, 
do your own investigating: Bring loaner 


Don't Get Caught with 


Your 


Power 


Down... 


When it comes to choosing something as important as 
a UPS, it's foolish to fly by the seat of your pants. 



That's why network administrators ore 
safeguarding their critical data with 
Industrial Strength 
Power Protection from 
Dellec, the largest supplier of 
OEMs in the industry. Fortune 
100 companies choose Deltec 
UPSs for their orroy of exlusive 
features, such os Advanced 
Battery Monagemet (ABM ") 

-which doubles battery 
service life, optimizes recharge time, and 
provides advanced warning of pending 
battery failure. Combined with Deltec's 
proprietory LanSafe III and FailSafe III 
power management software - offering 
automatic, orderly shutdown of all net¬ 
work devices during extended blackouts 
- Dellec UPSs ensure a fault-tolerant 


environment, designed to keep your 
system up and running even when the 
power goes down. 


Call Now: 1-300-DELTEC-l 

Win Prizes el our Web sile - 
hNp://www. iiellecpower.com 
or e-mail: info® dellecpower.com 
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equipment into your organization for 
real-world testing. While service provid¬ 
ers theoretically supply the same frame- 
relay services, customers note anomalies 
that are seemingly dependent on how 
calls get routed within a single enterprise. 
“We recently upgraded our multiplexers 
at each office, and invariably one or two 
of the sites couldn’t use the frame-relay 
system," says O’Donnell. His suspicions 
focus on differences in how data travels 
to each location when it comes down 
from the fiber-optic backbone. 

Jenkins suggests asking hardware ven¬ 
dors for recommendations for frame-re¬ 
lay service providers, and asking service 
providers for hardware recommenda¬ 
tions. Try to test equipment from several 
vendors at the same time for comparisons. 
Audio quality is highly subjective, and 


WHERE TO FIND 


ACT Networks 
Camarillo, CA 
B05-3BB-2474 
http:// www.acti.com 

Mlcom 

Communications 
Si mi Valley, CA 
805-583-8600 
http:// w w w. mica m .com 


Vienna Systems 

Kanata, Ontario, 
Canada 

613-591-3219 
http ;//w * w.vienn asys 
.com 

VocalTec 
North vale, NJ 
201-768-9400 
http^/www.vijcaltec 
.corn 


comparisons might be the only way to 
quickly judge how well the hardware is 
delivering high-quality voice data. 

Voice over IF, on the other hand, ben¬ 
efits from the widespread commitments 
to intranets that companies everywhere 
are making. “A corporation needs an in¬ 
tranet,” Mule says. “Once ir builds a full 
TCP/IP network, adding voice to it be¬ 
comes a good solution. You just put gate¬ 
ways where you need them.” 

Solution Sells 

Once single pipes routinely handle voice 
and data, debate over frame relay versus 
IP will probably become irrelevant. In¬ 
stead, service providers will sell results 
rather than technologies. Your traffic 
might use frame relay, IP, ATM, or com¬ 
binations of each. “We won’t see service 
providers selling a technology,” says Jen¬ 
kins, “Instead, they’ll say, ‘connect into 
my network; we’ll deliver the data.’ 5 ’ 0 


Alan joch t a former BYTE senior editor, is a free¬ 
lance uniter who covers emerging technologies. 
You can reach him at aioch@inonad.net. 
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Next-Generation 


News Servers 


Jon Udell 


Try out the latest Internet 
news servers from 
Netscape and Microsoft, 
and you’ll see why NNTP 
is fast becoming the 
foundation for Internet- 
based groupware. 


ver a year ago, I started BYTE's 
public newsgroups on a Lin¬ 
ux server running the stan¬ 
dard Internet news server, 
INND. There they remain, because the 
setup continues to work nicely. More re¬ 
cently, the BYTE staff has begun to col¬ 
laborate privately in a different set of 
newsgroups-1 could have used INND for 
these as well, but instead I’ve been exper¬ 
imenting with two newfangled INND de¬ 
rivatives: Microsoft’s InternetNewsServ- 
er (INS) and Netscape’s Collabra Server. 

These new groupware servers are 
more approachable—and, in some re¬ 
spects, more powerful—than INND. De¬ 
ploy one alongside your Web server, and 
you will reap some enormous benefits. 
Thanks to the latest generation of HTML- 
aware newsreaders (see last month’s 
“HTML -I- NNTP = Groupware"), news 
servers have become, in effect, read/write 
Web servers. 

With these servers, users can exchange 
not only plain ASCII files but also rich 
HTML documents enhanced with styling, 
links, graphics, binary attachments, and 
active content. Visitors to your public 
newsgroups (anyone, anywhere, any- 
rime) and users of your private news- 
groups (your staff, also anywhere, any¬ 
time) can use the same client software: 
Netscape Navigator or Communicator, 
or Microsoft Internet Explorer (MSIE). 

Why does this matter? Here’s one key 
benefit: Collaborators can flexibly man¬ 
age the scope of their collaboration. 

Information Scoping 

I run a set of private newsgroups just 
for my own team—BYTE’s th ree-person 
New Media department. Another set of 
newsgroups is accessible to the entire 
BYTE staff. Finally, BYTE’s public news¬ 


groups are world-visible. Because I use 
the same client to participate in all three 
realms, I can respect boundaries—Or 
cross them—as it’s appropriate. 

For example, we New Media team 


members use our private newsgroups to 
document the ever-changing procedures 
and configurations that underpin The 
BYTE Site. Much of this chatter would 
only annoy the rest of the BYTE staff, but 
it’s vital to us. We post a stream of mes¬ 
sages nor only to communicate with each 
other but also to document what we do 
so that we (or perhaps a future new team 
member) can recover this knowledge 
three or six months from now. 

What if our private discussions raise 
issues that are relevant to other groups? 
If it’s a matter of RYLE policy, the prop¬ 
er scope may be another BYTE depart¬ 
ment or the entire BYTE staff, Tf it’s a 
general issue, though, the proper scope 
might be global. Unless there are rea¬ 


sons for privacy, why not tap i nto the col¬ 
lective brain trust at work in BYTE’s pub¬ 
lic newsgroups? 

The scope of collaboration doesn’t 
always expand. Sometimes discussion 


needs to move from public space to pri¬ 
vate space. For example, I’ve just started 
a public on-line focus group for our mar¬ 
keting team. Issues raised there will prob¬ 
ably need to move into private space for 
internal debate. 

Newsgroup Access- 
Control Strategies 

Conventional INND servers create zones 
of private discussion using a control file 
called nnrpd. access. Here’s how 1 
might create a world-visible group, a 
staff-wide group, and two departmental 
groups: 

*:Read,Post;;:pub1ic_forum 
*:Read.Post:editrep:staff^forum. 




Manage 


Replication 


Replication 


Edit Default Replication Setting 


—— 


Outgoing Discussion Groups 


Send: jspecified discussion groups 

Discussion groups: 


bycestaff.*,neumedia.* 


When you need to mirror one server to another, you 
appreciate how both Collabra and INS hide the details. 


www. by t 
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To Replicate or Not to Replicate? 


E very nigh^ vast quantities of data replicate across the worldwide network of NNTP servers 
that is the Usenet. Making these feeds run smoothly is atricky business! and it accounts 
for much of I N ND's feared complexity. As I've explained elsewhere r though (see “Let's Talk," 
May 1996 BYTE), you can radically simplify matters by running 1NND in stand-alone mode, 
BYTE's public and private newsgroups originally worked this way. 

We had some problems, though. First, our corporate firewall wouldn't let NNTP through. 
Then that got fixed, but bandwidth constraints made it hard to use NNTP effectively, (NNTP 
is connection-oriented and thus more sensitive to marginal network conditions than state¬ 
less HTTP is.) So I reluctantly got into the replication business. I started using NNTP feeds 
to mirror our world-visible (La, outside) servers to a set of firewall-protected (j,e, p inside) 
servers. When working at home or on the road, we can use an outside server From any of 
ourthree primary intranet-linked offices, we can use the corresponding inside server. Repli¬ 
cation keeps everything in sync. 

Despite my trepidation, this scheme was easy to set up (see the screen on page 113) 
and has worked reliably. Now that our firewall and bandwidth problems are solved, Til 
probably turn off replication. As the administrator of all this stuff. I like to minimize the num¬ 
ber of moving parts. But I'm glad to have added NNTP replication to my arsenal. I may need 
it again someday. 


edit_forum 

*:Read,Post;:sales:sp: 

staff_fcrum,$ales_forum 

These lines say: “Any IP host (*) can read 
and post to public Jorum, Allow only user 
edit (password £p) or user sales (password 
sp) into staff Jorum. Only user edit can get 
into edit Jorum, Only user sales can get 
into sales Jorum, 75 

What's hard about this? Nothing at all* 
once you've got INND up and running. But 


BOOKNOTE 


Software 
Reuse: 

Architecture, 

Process and 
Organization 
for Business 
Success 

$44.06 

by I varJacobson, Martin Griss, 

and PatrikJonsson 

ACM Press/Addison Wesley Longman 

ISBN 0-201-9247G-5 

http://info, a cm.org; 

h ttp ://w w w.a w Leo m/cse n g 

You know that times have changed when 

00 guru Ivar Jacobson offers ActiveX a 

seat at the table. This pragmatic treatise 

on software reuse focuses on results while 

celebrating a variety of both object- 

oriented and component-based means. 

that can be a big hurdle. Other than Inter¬ 
net system administrators charged with 
providing Usenet service for companies or 
Internet service providers (ISPs), very few 
people have ever used INND, 

That could change in a hurry, though. 
Microsoft and Netscape have given INND 
a pretty face that won't intimidate regu¬ 
lar folks. Anyone who's comfortable de¬ 
ploying these vendors' Web servers should 
also be able to deploy their news servers. 
[Editor's note: The version of INS that I 
use comes with the Microsoft Commercial 
Internet System (MClS)and is not general¬ 
ly available. Another version of INS will 
be included in the forthcoming IIS 4.0.1 
haven*t tried that version yet , hut Micro¬ 
soft says that it 7 s comparable to the MCIS 
version.] 

Ironically* both require more configu¬ 
ration effort than does INND to achieve 
the four-zone setup illustrated above. But 
since the task involves tabbing through 


dialog boxes and mouse-clicking, rather 
than hand-editing Unlx-style configura¬ 
tion files, many users who regard INND 
with terror will embrace INS and Collabra. 
To all you Unix graybeards: Don't rush to 
mock those who prefer the new breed of 
news server. INS and especially Collabra 
do things that INND can't; Secure Sock¬ 
ets Layer (SSL) encryption, client authen¬ 
tication, integrated full-text search. These 
features transform INND into a compel¬ 
ling groupware platform. 

Although they're comparably easy to 
use, the Microsoft and Netscape news 
servers differ radically in their methods of 
access control, Microsoft's INS integrates 
with Windows NT's stand-alone or do¬ 
main security, Netscape's Collabra relies 
on a local or remote LDAP database. Both 
approaches have pros and cons (see the 
text box “Comparing NNTP Access-Con¬ 
trol Methods” on page 116). 

Which approach is best? All other things 
being equal* 1 would recommend INS for 
an NT-based, intranet-only solution, and 
Collabra for Unix hosting or for a mixed 
Internet/intranet clientele. 

Either server can accept connections 
over an SSL-secured channel. That puts 
you a step ahead of the standard INND, 
which sends user names and passwords 
in the clear. The SSL capability may or may 
not matter for an intranet deployment. But 
it matters greatly if you locate company- 
private content on a world-visible server. 

Why do that? Collaboration knows no 
bounds. Documents that your coworkers 
share with you in NNTP conferences do 


you no good if you're at at home or on 
the road and can't reach through the Fire¬ 
wall to read them. Cleartext authentica¬ 
tion using NNTF's authinfo command 
is only the weakest kind of security, SSL 
sessions encrypt your credentials as well 
as the data that flows between news clients 
and servers. To enable SSL* you need a dig¬ 
ital certificate for your news server, just 
as you need one to secure your Web serv¬ 
er (see “Digital IDs,” March BYTE). 

If you're running INS for a homogene¬ 
ous population of Windows clients, there's 
a middle-ground option. You can use NT's 
challenge/response authentication pro¬ 
tocol, In that case, session data won't be 
encrypted, but credentials will be. That's 
still a big Improvement over cleartext au¬ 
thentication. 

Managing Shared 
Documents 

NNTP conferences are starting to look 
more and more like Lotus Notes docu¬ 
ment databases. That’s partly a function 
of HTML-aware newsreaders. Many of the 
advanced features I discussed last month 
flow from NNTP clients, not servers, and 
so they work with legacy INND servers as 
well as with Collabra or INS. But two 
Notes-like features in Communicator's 
Collabra client—-full-text search and cat¬ 
egorization—require Collabra Server. 

Collabra Server comes with its own 
search engine—unlike INS, which instead 
relies on Microsoft's generic Index Serv¬ 
er. Collabra could (and perhaps eventu¬ 
ally should) similarly leverage Netscape’s 
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It pays to 
be well- 
connected. 

Just ask your 
modems. 

High-speed modems are only as 
good as the ports they're connected 
to. And no one connects modems 
like Central Data. 

Our popular scsiTerminal Servers 
attach superfast serial ports (up to 
230K baud) to the SCSI bus—without 
using any card slots inside your 
workstation or server. And our 
EtherLite Port Servers connect 
real local ports via Ethernet. They’re 
much easier to install and administer 
than conventional network terminal 
servers. And for lower-cost solutions, 
check out our new PCI Serial Cards. 


10G CHOOSES CENTRAL DATA \ 

When U.S. Robotics needed serial ports to test 
their new x2 Modems, they chose Central Data. 
Our new 230K-baud scsiTerminal Server was the 
only solution they found that could handle the 
sustained throughput of their 56K technology. 


Central Data serial ports are 
compatible with Windows NT RAS, 
SCO UNIX, and UNIX systems from 
Sun, HP, IBM, DEC, and Silicon 
Graphics. 

Don't trust your modem connections 
to anyone else. Call 1-800-482-0397 
today for a FREE evaluation. Or view 
our website at www.cd.com. 



1602 Newton Drive * Champaign, IL 61821-1098 • (217) 359-8010 * (800) 482-0397 • FAX (217) 359-6904 * info@cd.com • www.cd.com 
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Comparing NNTP 
Access-Control Methods 


Method: Based on Windows NT local or domain security 

Server: Microsoft INS 

Pros: • Leverages your understanding of NT security. If you know how to set 
permissions on file-system folders, you know how to govern access 
to newsgroups. 

* Leverages the existing user/group database. If you've already populated 
a domain database, you can reuse those names when configuring NNTP 
security. 

Cons: * Wo rks on ly on NT 

• Every NNTP user needs an NT domain account. Not a problem for your staff, 
usually. But if you park an NNTP server on the Internet so that your staff can 
collaborate with the outside world, you'll have to create one or more accounts 
for these outside users. That's scary, 

• Access schemes are tied to file systems. If you want to migrate conferences 
from one NT box to another, you have to migrate a file-system subtree and all its 
associated permissions. If you want to temporarily disable authentication, 
you're stuck. Recursively granting full access to everyone is a one-way 
transformation from which you cannot easily recover. 

Method: Based on local or remote LDAP database 

Server: Collabra 

Pros: * Works on all Netscape-supported OSes, 

* Doesn't export OS accounts to Internet users, 

* Supports client authentication. If you specify a mapping between afield of 
a client certificate (e.g., Common Name) and an LDAP attribute (e.g., user 
name), you can dispense with user-name/password fog-ins and control access 
entirely by means of certificates. 

Co ns: * Yo u h ave to leam how to u se th e local LDAP d atabase b u ndled wit h N etscape 
servers or else acquire, install, and fearn how to use a Netscape or third-party 
directory server, 

• You have to populate the LDAP directory; there's no migration tool for 
capturing existing OS-based accounts. 


general-purpose indexer/searcher. But for 
the 3.0 server s Netscape chose—I think 
wisely—to focus on tight coupling with 
the Collabra client. 

The two products jointly implement a 
search protocol that Netscape has pro¬ 
posed as an extension to the NNTP stan¬ 
dard. As a result, you can search news- 
groups directly from the newsreader. And, 
crucially* a user not permitted to read a 
newsgroup won’t ever see a search hit from 
that newsgroup. This secure search capa¬ 
bility would be difficult to achieve with 
[NS and Index Server—or, indeed, with 
any mechanism (such as The BYTE Site’s 
conference searcher) that operates in Web 
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Busin ess ::CreditCard 

(free) 

Jon Orwant <orwant@media.mit.edu> 
ft p ://ft p.ci s.ufled u/p u b / pe rl/CPAN/ 
modules/by-modute/Business/ 

If you're using Perl CGI scripts to take 
credit-card orders, don't reinvent the 
wheel. Here are the routines you need to 
identify card types and check the validity 
of card numbers. 


space rather than in NNTP space, 

Collabra can also create customized 
views of discussions. It does this in two 
ways: categorized newsgroups and vir¬ 
tual newsgroups. If the Collabra Server 
administrator declares a newsgroup as a 
categorized one, its subgroups interact 
with the otherwise-inactive “Show Cate¬ 
gories™ feature of the Collabra client. 

When I tried this, 1 solved a mystery. The 
newsreader’s third (newsgroup) pane has 
vanished in Collabra, apparently replaced 
by the Message Center, which runs as a 
separate application . But when you point 
rhe newsreader at a categorized discus¬ 
sion, the missing third pane reappears. 
That’s how Collabra displays categories. 

However, this is only marginally use¬ 
ful to me. Legacy newsreaders don’t see 
the categories, and since I support a mix 
of newsreaders, there’s no incentive to cre¬ 
ate them. Pd rather have the third pane 
back as it was in Navigator, 

Virtual newsgroups are more interest¬ 
ing. In last month’s column I showed a 
Collabra-based full-text search for the 
term vpn* When I used the search dialog 
box’s Save As button, Collabra performed 
a neat trick. It created a newsgroup called 


virtualvpn and put copies of rhe found ar¬ 
ticles in that virtual newsgroup. What’s 
more, as new messages matching the vpn 
search flow into any of our private con¬ 
ferences, they are also automatically rout¬ 
ed into virtualvpn! 

Nifty as virtual newsgroups a re, I’m still 
left wanting a more powerful way to cat¬ 
egorize newsgroups. Specifically, I’d like 
to be able to declare custom headers for a 
given group—-in our contacts group, for 
example, these might be Company, Prod¬ 
uct, and Lastname—and then have the 
newsreader build sorted views based on 
those headers. I think this scheme won’t 
even require any modifications to the 
NNTP protocol News messages, 1 i ke mail 
messages, are already full of custom head¬ 


ers, such as X-Mozilla-Srarus. Why not 
X-Company and X-Product? The server 
won’t mind these extra headers; the client 
can make excellent use of them. 

The latest news servers are works in 
progress. What’s encouraging, though, is 
that they are progressing. NNTP techol- 
ogy was for years a diamond in rhe rough. 
The standard INNDalready did more than 
most people realize. INS and Collabra have 
staked out i mportant new territory. I can’t 
wait to see what’s next, but in the mean¬ 
time I’m building some slick collaborative 
so 1 uti o n s around what’s h ere today, 0 

Jon Udell is BYTE's executive editor for new 
media * You can reach him by sending e-mail to 

ion_U@dev&.byte.com. 
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Rebuilt Parts 


Parts for Java delivers 
an excellent visual¬ 
programming 
environment for Java. 
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PFJ's create link dialog box shows available events 
and compatible receiving methods. 


ell known for its Smalltalk- 
based products, ParcPlace- 
Digitalk (via its ObjectS hare 
division) has released Parts 
for Java (PFJ)* This is an integrated devel¬ 
opment environment (IDE) for Java 
development that inherits much from 
its Smalltalk parentage* The migration of 
the part concept, PFJ's atomic compo¬ 
nent, from Smalltalk to Java has been 
made possible largely than ks to the ongo¬ 
ing maturing of the Java bean* A PFJ part 
is a bean* 

As the Java Development Kit's (JDK) 
beans definition has solidified and sup¬ 
port for beans in the Java community has 
improved, “bean mechanics” have be¬ 
come more and more sophisticated* A 
growing number of Java development 
systems incorporate rob List bean support; 
such is the case with PFJ. 

PFJ's parts are the v isual and nonvisual 
objects that populate a PFJ application (or 
applet). You create a Java application by 
the now-familiar activity of dragging and 
dropping parts into a Java application's 
frame* 

Once a part (which is really a bean) is 
in place, you modify its characteristics 
through property sheets—dialog boxes 
that arc packaged with the part (rather 
than being part of the IDE) and that pro¬ 
vide access to a part’s characteristics (such 
as its color or font)* 

Ordinarily, you access a part’s prop¬ 
erty sheet by double-clicking on the part, 
PFJ improves on the bare-bones property 
sheet dialog box by adding a drop-down 
listbox (within each property sheet dia¬ 
log box) that provides quick access to 
other parts in the application. This allows 
you to rapidly move from one part to 
another in the application; yon don't 
have to close the dialog box and then click 

www* byte* com 


on the next part to open the new prop¬ 
erty sheet dialog box. 

Programming with Wires 

Tve seen many implementations of visual 
programming by means of wiring to¬ 
gether on-screen objects, such as buttons 
or scroll bars. IBM's Visual Age for Java 
was my most recent encounter with an 
IDE that used this paradigm* (In fact. 
Visual Age also used parts as the funda¬ 
mental visual-programming component.) 
PFJ demonstrates what I think is—so far, 
at least-—the best visual-programming 
environment of this sort for java. 

For example, suppose you want to 
establish a relationship between one part 
that is an event source and another that 
is the recipient of (and will respond to) 


that event. If you right-click on the source 
part and drag to the destination part, 

PFJ opens a dialog box showing the events 
provided by the source and the respond¬ 
ing methods offered by the destination. 
Select the event and receiving method, 
and PFJ will deposit the correct source 
code in your application’s Java files* 
Simultaneously, PFJ draws a connect¬ 
ing line between source and destination 
parts, and displays floating text boxes 
that carry the prototypes of the source 
event and recipient method, PFJ inserts 
placeholders in the latter's argument list; 
each placeholder consists of the corre¬ 
sponding object's data type and a solid- 
color diamond. (The diamond is replaced 
with the actual argument once you com¬ 
plete the definition of the method call.) If 
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Javatalk 

Rebuilt Parts 


Java Gets Personal 


I t’s no secret that Sun's vision is 
for Java to become a truly cross- 
platform language. It is perhaps 
more accurate to say that Sun 
hopes Java will become a pan- 
platform language; that is, not only 
the language for desktop systems 
but for nondesktop systems as 
well. And to that end, JavaSoft is 
sculpting a series of Java APIs that 
will be aimed at varied levels of 
functionality. 

JavaSoft recently released the 
version 1.0 draft specification for 
the PersonaUava API. This draft is 
available on the JavaSoft Web site 
(http://www.javasoft.com) for a 
special 60-day period, during 
which time Sun will accept public 
comments on the specification 


and possibly rerelease modified 
versions of the draft as it incorpo¬ 
rates worthwhile comments. 

PersonaUava’s targets are per¬ 
sonal consumer devices that 
make heavy use of communica¬ 
tions. The specification suggests 
set-top boxes and intelligent tele¬ 
phones as potential candidate 
applications. Of necessity then, an 
implementation of the Personal- 
Java API will occupy a smaller foot¬ 
print than an implementation of the 
full Java Development Kit (JDK) 
1.1. (JavaSoft estimates that the 
PersonaUava virtual machine and 
supporting class libraries will fit 
in 2 MB of ROM and approxi¬ 
mately 1 to 2 MB of RAM.) 

The PersonaUava API is sort 


of a subset of the full JDK 1.1 
API. I say “sort of” because, 
though most of the PersonaUava 
API is indeed a simple reduction 
of the JDK 1.1 API, you won’t find 
some new elements of Personal- 
Java in JDK 1.1. 

For example, PersonaUava 
defines new Timer and TimerSpec 
APIs, which let PersonaUava 
applications create objects that 
provide what amounts to a mil¬ 
lisecond-resolution alarm clock. 
You can attach a kind of “interrupt 
handler” to a timer, in much the 
same way that you attach a lis¬ 
tener object to an event source in 
the JDK 1.1 ’s event handler. 

In addition, PersonaUava ex¬ 
tends the Abstract Windowing 


Toolkit (AWT) with new APIs for 
handling such things as display 
output double buffering and 
mouseless input. (Double-buf¬ 
fered systems provide an external 
buffer memory into which all the 
drawing is done. The updated dis¬ 
play is shown on-screen by copy¬ 
ing buffer memory to the actual 
screen’s memory. This reduces 
unsightly side effects that can 
occur while the application and 
display hardware are battling for 
screen-memory access.) 

Most interesting are the goals 
of the PersonaUava API. Specifi¬ 
cally, that products “...based on 
PersonaUava should be usable by 
people with no computer experi¬ 
ence.” We’ll see. 


a link is incomplete—perhaps you haven’t 
specified arguments needed in the receiv¬ 
ing method—it glows red. (If you’re build¬ 
ing a complex user interface, this helps you 
quickly spot portions of the application 
that are unfinished.) 

PFJ handles complex event/target rela¬ 
tionships easily. That is, although an event 
implies a source part, which generates an 
event, and a target part, which responds 
to that event, the relationship can be more 
elaborate than that. For example, the tar¬ 
get might call a third part to supply an 
argument for the target method. Just as 
you can wire the source and target to¬ 
gether, you can connect a part to an argu¬ 
ment in the target’s method. That’s where 
the placeholders come into play. They act 
as anchors for the connection between 
part and argument. 

So, suppose that in response to a but¬ 
ton-click event, a listbox copies the con¬ 
tents of a text box into the list. You can cre¬ 
ate a link between the text box and the 
method called in the listbox by right-click¬ 
ing on and dragging between the place¬ 
holder I mentioned earlier and the text 
box. The IDE will open a dialog box show¬ 
ing available “getter” methods in the text- 
box part for retrieving the text box’s cur¬ 
rent string. When you select the proper 
getter method, PFJ does the coding for you. 

Compliant with JDK 1.1.2 

PFJ supports the JDK 1.1.2’s delegation 
event model. This makes it among the first 


IDEs that I’ve seen with explicit support 
for the delegation event model, though 
more JDK 1.1.2-compliant IDEs will prob¬ 
ably be available by the time you read this. 
Now, instead of PFJ generating an explicit 
source code event loop for managing 
event/target links, it simply generates a 
method call that registers the destination 
part as an “action listener” to the source 
part. 

The source code that PFJ generates is 
deceptively simple. This simplicity is due 
partially to the delegation event model 
(and the consequent lack of an event loop). 
It’s also due partially to the implementa¬ 
tion of parts as beans. This latter fact means 
that a part’s behavior is encapsulated in 
the bean and never appears in the source 
code that PFJ automatically generates. 
Nevertheless, because so much behavior 
is abstracted into the parts, the mechan¬ 
ics of the generated code are quite easy to 
comprehend. 

Good Parts 

Beyond the IDE, PFJ also includes sup¬ 
port for Common Object Request Bro¬ 
ker Architecture (CORBA) and remote 
method invocation (RMI). On the CORBA 


WHERE TO FIND 


ObjectShare 
Sunnyvale, CA 
408-720-7585 
http://www.objectshare.com 


side, PFJ arrives with a trial version of 
Iona’s OrbixWeb (which supports HOP). 
On the RMI side, PFJ’s RMI wizard guides 
you through setting up both sides of a 
remote method call. 

PFJ’s ClassMaster browser is its most 
obvious inheritance from the Smalltalk 
world. A classic three-pane browser, Class- 
Master provides a unified view of a given 
class. That is, it will show you not only 
methods defined within the class, it will 
also show you any methods that the class 
inherits from its superclass in a single view. 
In that way, you can quickly get a picture 
of a class’s total functionality. 

Finally, PFJ’s debugger, which is multi¬ 
threaded and as good as any that I have 
seen, is written entirely in Java. That 
makes it portable to any platform that sup¬ 
ports Java. 

Although I haven’t tried it yet, this 
portability should allow you to tackle 
those situations where an application runs 
well on one platform but fails on another 
(yes, this sometimes happens with Java 
applets). You can move the debugger 
wherever you need it. 

Parts for Java is available from Object- 
Share for a price of $ 149. You can purchase 
it at the following Web site: http://www 
.objectshare.com. □ 


Kick Grehan is a senior editor at Computer 
Design magazine and coauthor o/The Client/ 
Server Toolkit / NohleNet, 1 9 96). You can reach 

him at rickg@pennwell.com. 
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The Object Is 
to Manage Data 


When you're tracking 
large, complex data types, 
you need an object database 
management system like 
one of these three. 

By Todd Zino 


ata used to be neatly con- 
strained into fixed-width 
fields of numbers and char¬ 
acters. We organized it with 
flat-fi le databases, navigated it with hier¬ 
archical pointer-based systems, and linked 
it with relational rabies—connected by 
keys and indexes and programmed using 
so-called fourth-generation languages 
(4GLs), which were usually proprietary 
and different for each DBMS and each 
vendor. 

But today’s data is more diverse and 
more complicated and comes in much 
larger quantities than just a couple of 
years ago* Now we need to organize and 
query audio, video, animated 3-D graph¬ 
ics and textures, compound documents, 
geographic information, and ever more 
data types. We need to have large-scale 
data storage and retrieval across global 
networks on demand. To meet all these 
new challenges, the best answer, though 
not the easiest, seems to be represented 
by object-oriented database management 
systems (ODBMSes), 

ODBMSes are not trivial packages. 
They’re complex and expensive, and 
using them requires a change in proce¬ 
dures, habits, even attitude* But more 
and more organizations are choosing 
ODBMSes to help them do the jobs they 
need to get done. Some reasons include 
the growing presence of object-orient¬ 
ed programming models in the client/ 
server realm, including COM, DCOM, 
and CQRBA; the inability of tradition¬ 
al, SQL-based, relational database man¬ 
agement systems (RDBMSes) to address 
complex data and multitiered archi¬ 
tectures; and the semantic mismatch 
between SQL and more modern, com¬ 


ponent-based languages, such as Java, 
ActiveX, and C++, 

For this report, BYTE looked at three 
of the major players: Object Design’s 
ObjectStore, 02 Technology’s ODMG, 
and Versant Object Technology’s Ver- 
sant. Each represents a somewhat dif¬ 
ferent approach to building an ODBMS, 
but all are compliant with the Object 
Desktop Management Group (ODMG) 
standards. All are available for both 
Unix and Windows NT platforms, and 
all include full support for C++ and 
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OBJECT-DATABASE SYSTEMS 


Object Design’s ObjectStore 

was a standout in tough competition, 
offering a strong architecture and 
effective development tools. 

have cither beta or shipping interfaces 
for Java. 

We installed these products on NT- 
based servers and exercised their capa¬ 
bilities, seeing what they were individ¬ 
ually best suited for and evaluating the 
support available to the user and the net¬ 
work administrator. In our evaluations, 
we placed considerable emphasis on the 
ease of development and deployment, 
since these products are merely building 
blocks that you have to put together as 
efficiently as possible. We noted how well 
they serve up data for Web- and Internet- 
based applications, and what use they 
made of java* 

Our original plan included extensive 
performance testing, but we learned the 
hard way that this wasn’t such a straight¬ 


forward task* We were unable to create 
useful and comparable tests in the time 
that we had available (see “Missing the 
[Bench] Mark” on page 126)* 

i Object to This 
Relationship 

Before getting into the speci fic products, 
let’s review how ODBMSes differ from 
ROBMSes. The relational database mod¬ 
el was built on the concepts of algebraic 
set theory, monolithic lookup tables, and 
a simple ad hoc query grammar, which 
was eventually standardized into the om¬ 
nipresent SQL* 

ODBMSes, in contrast, are centered 
around the concepts of pc rsi stent storage 
in object-oriented programming (OOP) 
languages. In essence, this means that 
classes, attributes, and instances of ob¬ 
jects can be represented within a data¬ 
base in the same way that they’re repre¬ 
sented in OOP languages. Also, they can 
be stored and retrieved by applications 
as needed in their natural form without 
needing to be altered to fit into a rela¬ 
tional table. 

While the pure, theoretical RDBMS 
model is versatile enough to accommo¬ 
date any object type, data structure, or 
distributed architecture, when it comes 
to practical implementations and real- 
time performance issues, the relational 
model starts breaking down and becom¬ 
ing less than optimal. Why? Because most 
modern client/server and other complex 
software packages are programmed in 
terms of objects, and objects just don’t fir 
neatly into relational tables* More often 
than not, the only solution for this prob¬ 
lem is to create a separate table for each 
distinct class that exists in the particular 
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command driven and 
C++ programmed. 
That's fine for some 
organ izationa, I 
helpful for others. 
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P Live Head Lm*. 
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This screen is part of a 
user-support system y 

developed with 0 DM G, ✓ 

show! ng its ability to ^ * 

handle differently f 
structured objects, f 
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Op*n 

«=J 


The ObjectStore Inspector 
lets you view the structure 
of an object database in a 
variety of ways that can 
simplify development. 
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Another ODMG database 
supports the different 
objects needed fora 
geographic information 
and mapping system. 


To manage data objects of all types requires some programming, 
but most ODBMSes also provide helpful GUIs. 


database model that's being developed. 

Unfortunately, once you have a number 
of classes, you need to take data from 
many tables to complete most queries, and 
the overhead becomes significant. Doing 
a SQL JOIN to pool data from multiple ta¬ 
bles can involve intensive algebraic com¬ 
putations when you*re working with large 
amounts of data* The more complex, hier¬ 
archical, or interrelated object-oriented 
data becomes, the harder it Is to coerce the 
relationships into rows and columns, and 
it becomes ever harder to read and update 
such data* 

Object databases remove this layer of 
complexity and theoretical discrepancy, 
and, in fact, their architecture lends itself 
more readily to distributed computing and 
local caching than does the RDBMS mod¬ 
el, It’s often said that ODBMSes exhibit ter¬ 


rible performance on simple queries and 
don't support ad hoc queries. Indeed, 
straight queries in a relational database 
that only require pulling data from one 
table and a few columns might run faster 
than an equivalent ODBMS transaction* 
However, the latter have been observed to 
perform from 100 to 1000 times faster on 
complex queries where RDBMSes required 
a JOIN. (For more on the advantages and 
strengths of ODBMSes, see “Debunking 
Object-Database Myths” on page I0L) 

The Development Process 

While ODBMS products have proven their 
reliability at the enterprise level, they have 
yet to reach that maturity on the inter¬ 
face and development side. When devel¬ 
oping a data model in an ODBMS, you must 
come to terms with many different data 


structures* Some of these constructs—'ar¬ 
ray, set, cursor (a pointer used to scan 
through a grouping of objects), or bag—- 
are familiar to the seasoned programmer 
and are also used in RDBMS development. 
Others are unique to ODBMSes and are 
useful for optimizing performance. 

For instance, a segment is loosely de¬ 
fined as a physical grouping of objects as 
a unit of a larger database. It’s useful when 
you have objects with a few large attrib¬ 
utes (e,g,, an employee object with an as¬ 
sociated binary image}* If you group the 
larger attributes of different objects to¬ 
gether in a segment, the system can scan 
both large and small objects faster—the 
large ones because they're all in the same 
physical location in storage, and the small 
ones because the size of each object in stor¬ 
age has decreased. continued 
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RATI 

1 N G 

R 

E S U 1 

L T S 


BEST OVERALL 

Object Design's Object Store 

A very wdl thought-out and easy-to-use interface 
and a rich feature set make this package a standout. 




PRICE 

(WINDOWS NT/UNIX) 

WES INTERFACE 
(PRICE) 

TECHNOLOGY 

FEATURES 

USABILITY 

(EAS E OF DEVELOPM END 

OVERALL 

SCORE 

ObjectStore 5.0 

$3300/ $6000 

0 bjectforms ($3200) 





ODMG 5.0 

$4000/$6000 

02Web [$50001 





Versant 5.0 

$5500/$9000 

VersantWeb ($995} 



★★ iHt 


***** Outstanding 

**** Vary Good 

*** Good ** Fair 

* Ptsor 





Vaguely similar is the duster concept, 
another way to group like objects or at¬ 
tributes strategically. Clusters work more 
at the logical level, placing certain objects 
with stronger interrelations (for example, 
children in a tree) closer together. Each 
of the tested ODBMSes has these con¬ 
structs in some form, although they’re 
certainly not interchangeable. To some ex¬ 
tent, a lot of these optimizations are auto¬ 


mated implicitly upon the creation and 
population of a database (particularly in 
Versant), But to gain the finest control, 
especially for mission-critical applications, 
you must define them explicitly. 

Versatile Versant 5.0 

Versant gears itsel f toward the higher-end 
enterprise market, with emphasis on trans¬ 
action granularity and fault-toleranee. De¬ 


spite its strengths in these areas, it’s quite 
lacking in development aids, and its user 
interface is primitive. 

Unlike many commercial ODBMSes, 
Versant is based on the object-server mod¬ 
el, not the page-server implementation 
found in ObjectStore (02’s ODMG, mean- 
while, uses a hybrid). With a page server, 
the smallest unit of data is of a fixed size 
(usually about 4 KB), while an object serv¬ 
er deals with logical objects, which are 
often smaller. When objects are small, this 
object-server architecture permits a maxi¬ 
mum of concurrency for servers with a 
heavy transaction load, 

Versant offers a fault-tolerant server, 
with industry-leading solutions for syn¬ 
ch ronous database replication and trans¬ 
parent master/slave mirroring. These 
features are deeply rooted in the ODBMS 
architecture, thus requiring a minimum of 
code-grappling to configure, 

VersantWeb, a companion product 
aimed specifically at Web applications, is 
relatively less expensive than its two com¬ 
petitors while still offering vital function¬ 
ality and interoperability with all major 
Web-server APIs. 

Although Versant excels in versatility 
and reliability, it fails badly in terms of ease 
of learning and administration. The C++ 
API was easily the most complicated of 
the three we tested, and it also had perhaps 
the least readable documentation and ref¬ 
erence. The graphical tools are restricted 
to a simple DBAdmm utility, which offers 
little beyond the most basic database-ad¬ 
ministration operations. And there are no 
RAD tools available. 

We didn’t test Versant’s Java interface, 
which hadn’t yet been released, but it’s 


The ODBMS Desktop 


A key advantage of ODBMS technology is its ability to scale down to the desktop as well 
as up to the enterprise. The technology has many potential uses in software engineer¬ 
ing, graphic design, and the development of applications that manage data. 

Most software today reqd res some way to store and retrieve loca I data. Because the basic 
Interfacesforthi$inC++andj3va,forexample,areslowandunre1Iable, some type of data¬ 
base technology must be implemented and embedded into the product But in these cases, 
a full-fledged database server, object or relational, would be expensive, excessive, and im¬ 
practical Instead, products such as Meologic’s NeoAccess and Object Design's PSE Pro ca¬ 
ter to a new paradigm known as "databases for the desktop." 

NeoAccess 5.0 can be used as a storage back end within any C++ application framework. 
Because there's no additional licensing-fee structure, the NeoAccess back end can be inte¬ 
grated into commercial products without raising the issue of per-seat or per-copy royal- 
ties.The product supports popular C++ compilers and development environments on Win¬ 
dows, Unix, Mac, and BeOS platforms. 

The NeoAccess technology is a component of many of today's popular software titles, 
including NetObjects Fusion (a Web-page editor), Netscape Communicator, and Corel's pro¬ 
ductivity software, No Java interface is yet available. 

With PSE Pro, Object Design offers the core technology on which its larger enterprise 
system Is built PSE (which stands for Persistent Storage Engine) uses the same storage tech¬ 
nology found in ObjectStore, but without the large memory footprint or multiuser archi¬ 
tecture. PSE Pro provides a system of libraries and schemata that allow for the efficient and 
reliable serialization of data handled in an application. 

Currently, PSE Pro has interfaces for Java, C++, and ActiveX. Object Design's implemen¬ 
tation of ODBMS classes for Java has been an influential basis for the ODMG's upcoming 
standard for using object-database technology with Java. PSE Pro comes with a less-func¬ 
tional PSE prod uct that can a Iso be freely downloaded from Object Design's Web site. 
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OBJ ECT-DATABASE 

SYSTEMS 

FEATURES 


ObjectStore 

ODMG 

Versant 

Version 

5,0 


5.0 

5.0 

Price per Unix development seat 

$6000 


$6000 

$9000 

Price per NT development seat 

$3300 


$4000 

$5500 

Web interface and price 

ObjectForms ($3200) 

02Web ($5000) VereantWeb ($995) 

PLATFORMS SUPPORTED 

Windows NT 

/ 


/ 

/ 

Windows 95 

/ 



/ 

IBM OS/2 




/ 

Solaris SPARC 

/ 


/ 

/ 

Digital Unix 

/ 


/ 

/ 

SGIIrix 

/ 


/ 

/ 

IBM AIX 

/ 


/ 

/ 

HP-UX 

■■ 


/ 

/ 

SCO Unix 



/ 


Solaris x8 6 



/ 


SunOS 4x 



/ 



DEVELOPMENTTOOL5 

Visual development toots Inspector 02Look, 02 TgqSs 


Performance Expert (Unix only) 

Vis Maladministration too Is inspector 02Tools DBA 

(Unix only) 

LANGUAGES SUPPORTED 


Java 

Included 

Optional* 

Optional* (beta) 

C++ 

Included 

Included 

Included 

Smalltalk 


Optional* 

Optional* 

ActiveX 

Included 

N/A 

N/A 


ODMG COMPLIANCE 

0 D L (Object Desig n Language) / 


OQL (Object Query Language) 

/ 

Subset (VQL) 

SQL-92 

/ 

/ 

Object schema Virtual mapping 

Base class 

Base class 


ARCHITECTURE 


Transaction architecture 

Page server 

Page server 

Object server 


(physical) 

(physical) 

(logical) 

Server-based method execution 



/ 

Client-based method execution 

/ 

/ 

/ 


* For Vensant and ODMG r one lartguaga interface of choice comes with the development license. 
Additional language interfaces cost eirtfa. 

/ = yes; N/A “ not applicable. 

***** Outstanding **** Very Good *** Good ** Fair * Poor 


reported to have all the functionality of 
Versailles standard C/C++ interface* We 
think it will probably provide an easier de¬ 
velopment environment. 

Who's Minding the 
ObjectStore? 

BYTE has al ready looked at Object Design’s 
ObjectStore 5.0, a cutting-edge ODBMS 
that offers the best-case scenarios for de¬ 
velopment, architecture, and rapid time 
to market (see “What’s in Store for the 
Web,” August BYTE). ObjectStore is fun¬ 
damentally different from the other two 
products, using virtual memory mapping 
rather than inheritance and unique IDs to 
regulate and manage each object* 

Where Versant and ODMG require each 
newly created object to be a subclass of 
the generic base object class, ObjectStore 
does not* This saves an average of 64 bytes 
per object of overhead, a small gain that 
really adds up for enormous multigiga¬ 
byte databases. 

In addition, ObjectStore is the only 
ODBMS we tested that offers ActiveX sup¬ 
port, dearly a big advantage for Wi ndows 
NT' distributed development. Perhaps the 
most impressive feature of ObjectStore is 
its suite of visual tools for developing ap¬ 
plications and administering existing data¬ 
bases. Inspector 2*2 is an advanced utility 
that allowed us to edit data, rearrange a 
database’s physical organization, and de¬ 
sign queries. All this is contained in a user- 
friendly point-and-click environment, 
which uses a familiar spreadsheet-like lay¬ 
out to display data* You can also evaluate 
and debug the often-complicated database 
schema file using Inspector. 

Another useful tool in the ObjectStore 
arsenal is the Performance Expert, an ana¬ 
lytical utility that examines an ObjectStore 
application or architecture and suggests 
optimizations, as well as giving detailed 
performance information. 

With ObjectStore, you can develop in 
both C++ and java, and your Java code 
can access C++ objects and methods with¬ 
in the database. In terms of its C++ API, 
ObjectStore sported the most stream lined 
code with the least amount of required 
structures, macros, and cryptic class in¬ 
stantiations to construct a si mple database 
and object model* Unlike the other two 
products, however, there’s no Smalltalk 
interface. 

Object Design’s support for Object- 
Store is very impressive* It’s standard prac¬ 
tice for an engineer to spend a day or two 


with a customer to help install the prod¬ 
uct and resolve any questions* 

The French Connection 

For reasons that escape us, a surprising¬ 
ly large number of ODBMS products or¬ 
iginate in France, including 02 Technol¬ 
ogy’s ODMG 5*0. For the developer, the 
ODMG 5*0 database server presents two 
different faces. On one side is a competi¬ 
tively priced server for Unix platforms, of¬ 
fering OlLook and OlTools, nice rapid ap¬ 


plication development (RAD) tools, and 
graphical interfaces to its complex data¬ 
base system. 

Alas, there’s no visual interface what¬ 
soever on the NT side of things* This is 
particularly unfortunate, given that a sig¬ 
nificant amount of advanced client/serv¬ 
er development is performed on the Win¬ 
dows platform even when the target server 
might be a Unix machine. 

On the positive side, 02 boasts the im¬ 
plementation of its own 4GL, called G2C, 


www* byte* com 
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TECH FOCUS 


Missing the (Beneh)Mark 

To develop applications using a given ODBMS, you first have to learn 
its general architecture and application framework. No two products 
have the same characteristics, so preparing a benchmark to test per¬ 
formance requires developing a schema that will be representable 
across each vendor's ODBMS. 

But that's the easy part Each product has its own complex API, and 
some can be used with only a limited range of tools, such as C++, which 
itself is not fully standardized. 

Each product tested for this review had entirely different C++ data 
structures to represent a basic object with string attributes of random 
length. Moreover, each product had its own C++ macros, which were 
needed to initialize the database, populate i t with replicated objects, 
and begin and end a transaction. And, of course, these macros don’t 
behave the same for each ODBMS product. For objects such as a data¬ 
base segment, a large pointer, a record cursor, and a static reference, 
there were often vastly different implementations of each for a given 
product. For these reasons and more, porting a generic pseudocode 
application with any degree of realistic complexity to each ODBMS 
could not guarantee a reasonable level of parity across these very dif¬ 
ferent products. 

Not only was the basic creation of databases and objects not con¬ 
sistent, the semantics of a transaction and the database’s model of 
locks and privileges employed during a read or write were also incon¬ 
sistent To each vendor’s credit, all the ODBMSes tested had a well- 
defined and highly flexible system of locks and transaction-behavior 
parameters. But, again, there was no easy way to equate a particular 
scheme that would be the same for each database. And while each 


PERFORMANCE 


product supports Object Query Language (OQL), that isn’t always the 
best method for querying the database, and products allow you to not 
use OQL at all in performing reads and writes on the ODBMS, 

Most of these benchmarking issues stem from the general com¬ 
plexity of databases. Even relational DBMSes tend to use proprietary 
language additions to maximize performance and efficiency in an en¬ 
terprise application. 

Thus, the bottom line is that N5TL could not, under any practical 
or realistic circumstances (and in the time available), obtain perfor¬ 
mance data with which to compare real-world implementations of the 
ODBMS products that are reviewed in this article. We concluded that 
to create tests that would fairly compare the three systems would re¬ 
quire, at the very least, three separate development efforts, and even 
then we would have to make choices that would call some results into 
question. Ralph Waldo Emerson may have said that consistency is the 
hobgoblin of little minds, hut BYTE simply can’t make performance 
comparisons without it. 

There's hope an the horizon, though. The QDMG has a better chance 
of working toward a Java common standard for the ODBMS world be¬ 
fore vendors diverge in their various implementations of a Java API. 
If Java can be standardized here, its case of development and strict 
object-oriented semantics relative to C++ will give it a good chance 
to become the premier language of choice for ODBMS development 
Applications written in Java for a particular ODBMS are much more 
easily portable to another ODBMS than they are if they’re written in 
C++. Moreover, Java melds very tightly with the ODBMS concepts— 
something SQL could never do. This will also be an important factor if 
ODBMSes are to gain widespread acceptance in the future of enterprise 
data handling. 


which allows for advanced and simpli¬ 
fied programming and dynamic memory 
and object management within a syntax 


PRODUCT INFORMATION 


NeoAccess 5.0 
$750 

NeoLogic Systems 
Berkeley, CA 
510-524-5897 
http:// w w w, n colog ic 
.com 

Enter 1097 
on Inquiry Card. 

ObjectStore 5.0 
Unix, $6000; NT, 
$3300 

Object Design. Inc. 
Burlington, MA 
300 - 962-9620 
617-674-5000 
h ttp ://w w w.odi .co m 
Enter 1095 
on Inquiry Card. 

QDMG 5,0 
Unix, $6000: NT, 
$4000 

02 Technology, Inc. 
Palo Alto.CA 
800-798-5454 
650-842-7000 
fax: 41S-B42-7001 


http://www.u2tcch 

.com 

Enter 1094 
on Inquiry Card. 

PSEPra 

$250 

Object Design, Inc. 
Burlington. MA 
800-962-9620 
61 7-674-5000 
fax: 617-674-5010 
http:// w ww.udt.com 
Enter 1096 
on Inquiry Card. 

Versant 5.0 

Unix, $9000: NT, 
$5500 

Versant Object 
Technology 
Fremont, CA 
800-837-7268 
510-789-1500 
fax:510-789-1515 
h ttp ://www, versa nt 
.cum 

Enter 1093 
on Inquiry Card. 


and environment that are fully compati¬ 
ble wirh plain old ANSI C. 

Furthermore, 02 Technology has been 
working with top COREA developers to 
produce its ow n GlCorba add-on for 
ODMG 5,0, which gives a full interface to 
the popular CORBA implementation of 
distributed object architecture, in addi¬ 
tion, 02 has recently developed a high- 
tech server model, called “adaptive lock¬ 
ing/’ which permits a hybrid of page and 
object locking for concurrent transactions* 

Objects stored in the 02 database are lan¬ 
guage neutral. This means that if a partic¬ 
ular object is developed in Smalltalk, it can 
be accessed or manipulated by a java appli¬ 
cation and vice versa. 

Good Support 

One final word about deciding on a pack¬ 
age like one of these: Help from the ven¬ 
dor when you need it is critical for enter¬ 
prise software, including ODBMSes. All 
three products we tested offer outstand¬ 
ing support, which sometimes includes 
contract accounts and extensive on-site 
support and training. And this includes 


not only technical support, but also a fu¬ 
ture commitment to compatibility and 
standardization. 

The vendors have come a long way in 
developing better front ends in which ex¬ 
isting SQL queries can be executed and 
traditional relational concepts ported to 
an object framework. It's good to know 
that when you have to switch, you can rely 
on good tools that build on what you al¬ 
ready have, □ 


Todd Zino evaluates software-development 
strategies, performance, and user interfaces for 
NSTL You can contact him by sending e-mail 

to Todd® I ace ma ker.com. 


Evaluations in this report represent the judgment 
of BYTE editors, based in part on extensive tests 
conducted by NSTL, Inc., as documented in a 
recent issue of its monthly Software Digest. 7b 
purchase a copy of that report . with NSTL’s own 
evaluations and data, contact NSTL at 625 Ridge 
Pike, Conshohocken, FA 19428; 610-941-9600; 
fax 610-941 -9950; on the Internet, edltar&@n$tl 
.com. For a subscription, call 800-257-9402 , 
BYTE magazine and NSTL are both operating 
units of The McGraw-Hill Companies, Inc. 


jvww.byte.com 
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Artecon's New MID 


L£yjDN*75; 

% <3 * 10 = 73 

<*fi pKivtij iNtms 


Graduate to the Next Level. 


9.1 X9X10 = 73 

Other entry-level RAID systems require you to anticipate your future stor- 
age needs due to confusing choices in controllers and enclosures. 
Graduating to the next level becomes difficult, if not impossible, 
ilvjUxArray gives you true scalability by featuring the same controller 
and enclosure architecture whether you have 9 drives 
or 90 drives. You can start with a deskside tower 
using 9.1GB drives, increase your capacity ten times 
and move to a 73,5' rack with 100% investment pro¬ 
tection. 

From any entry point to a multi-terabyte RAID solu¬ 
tion, each JL vixArray component can be used 
toward your system's move to the next grade. 

Multiple hosts are supported, allowing for numerous 
configuration options. So you can really show that 
you've done your homework when you need to 
increase your storage capacity with Artecon's 
-£\pvcArray 

No other RAID system on the market offers the scala¬ 
bility and investment protection of XtjuxArray - at 
any price. 


For departmental to enterprise storage needs, -£.vptxArray offers these 
top-of-the-ciass features: 

Performance - Our RAID controller surpasses the competition with 
1/Os of up to 4600 per second. Ultra-Wide, end-to-end SCSI achieves 
transfer rates of 40MB/s burst and 33MB/S sustained, 

Hot-Swappable Controllers - Hot-swap removable controllers allow 
for high availability and redundancy of your RAID system. 

Package Density - Configure up to 82GB of total capacity and still 
have room for hot-swappable failover controllers in only 7" (4u E1A). 

J BO D/Tape Inline - Backup your RAID system inline with DLT or hot- 
swap 8mm tape devices all within the same -£v|MxATay chassis. 

Z^uxAitay subsystems are compatible with Sun, HP, SGi, IBM, 

Macintosh and PCs. Custom configurations and -48VDC telco models are 
also available. 

So, rf you are looking for a new and better way to solve your RAID stor¬ 
age problems, study up on Artecon's New RAD Math. Checkout 
our website or give us a call to see how It all adds Mp! 



1-800-USA-ARTE /£ J- RAB 

WWW.arteCOn.com/raid Capturing The World In Storage" 

A Member of ike Nordic Group of Companum 

6305 El Camino Real, Carlsbad, CA 92009 
Phone 760-931-5500, FAX 760-931-5527 email: raidmath5@artecon.cum 
Nihon Arid eon 81-03-5458-8260 A Artecon B.V. 31-53-483-2208 a Artecon France 33-1-6918-1850 a Artecon UJC 01344-636390 


Artecon and the Artecon logo are registered trademarks of Artecon, Inc. LymcArray is a trademark of Artecon, Inc, All other trademarks one proprietary tn their respective manufacturers. 
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Build the most powerful Internet and database 
applications possible with Visual O;. 
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Web Appliances 


Three tiny Web servers offer quick implementation and fewer 
administration headaches. By Michelle Campanale 


Web Servers Get Skinny 


or small companies or groups 
that need their own Web site, 
mini Web servers offer instant 
gratification. These dedicat¬ 
ed turnkey systems are simple to set up 
and maintain, and they can be cheaper 
than using an Internet service provider 
(ISP) to host your site. 

I tested three thin Web servers that are 
targeted at two different audiences. 
Microtest’s WebZerver and Compact 
Devices’ Twister are aimed at companies 
that have little Internet experience but 
need a Web server for publishing con¬ 
tent and hosting conference discussions. 
On the other side of the spectrum, the 
WebBox, from Webtronics, is a pro¬ 
grammable tool for setting up cus¬ 
tomized remote services over the Inter¬ 
net, such as a Web camera or any Web 
device you can dream up. 

I was impressed by how easy all these 
products are to use. But if you are com¬ 
fortable installing and administering 
Internet services on full-fledged Linux or 
Windows 95 PCs, you will find the fea¬ 
tures of mini Web servers too limiting. In 
that case, you may be better off purchas¬ 
ing a similar, multipurpose product like 
the Whistle Interjet 200 or the 
i-Planet IPS 168, both of which offer Web, 
Internet, and e-mail functions. Another 
option—paying an ISP to host your Web 
site—can be expensive, but it helps you 
avoid the maintenance hassles. 

The Same but Different 

On my small network with two Windows 
95 PCs and a 1 OBase-T hub, none of these 
three systems took more than 10 minutes 
to set up—from flipping on the power 
switch to getting a Web page on-line. All 
three are optimized to perform a single 
task or function; contain both hardware 
and software; employ a proprietary, 
stripped-down OS; and require only an 
HTTP-compliant Web browser. If you 



TECHNOLOGY ★ ★ ★ 

IMPLEMENTATION ★ ♦ ★ * * 

PRICE ★ ★ ★ ★ 



have a Remote Access Service (RAS) serv¬ 
er, you can manage and update each of 
these systems over the Web. 

Both WebZerver and Twister are sim¬ 
ple, inexpensive, and easy to use. Both 



install quickly and provide design and set¬ 
up templates. The WebBox offers the same 
level of convenience, but it goes beyond 
the other two by allowing you to write 
your own applications using the Tel (“tick¬ 
le”) scripting language. 

I like Webtronics’ WebBox the best. 
This system has support for the HTTP 1.1 
keepalive parameter, which allows access 
to multiple documents via one connec¬ 
tion. Additionally, it has few moving parts 
and will be great for Web administrators 
or engineers who seek a small-form-fac¬ 
tor system to link with their Web cam¬ 
eras, thermometers, or any other Web¬ 
worthy devices. This is not meant to 
denigrate WebZerver and Twister, both 
of which simplify content distribution 
and are friendly to Web users. 

Cisco pioneered the category of mini 
Web server earlier this year with its Micro 
Webserver. Cisco, however, declined to 
participate in this review. Company offi¬ 
cials said Cisco is planning to release a 
new line of slim servers optimized to 
work with network computers (NCs). 

continued 
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Review 


Web Servers Get Skinny 


Webtronics WebBox 

ADVANTAGES: 

+ No moving parts equals high reliability 
+ Highly extensible with Tel programming 
to support serial-programmable 
devices and CGI scripting 
+ Supports HTTP 1.1 keepalive 
parameter 

DISADVANTAGES: 

- Lacks HTML editor, requires some 
HTML design knowledge 

- Lacks SCSI port for adding storage 
space and expandability 

W hat gives WebBox its edge are its two 
programmable 115.2-Kbps serial 
ports. Using Tel, a small scripting language 
from Sun, you can program its one serial 
device to do a variety of things. For exam¬ 
ple, you might turn the system into a mon¬ 
itoring device by hooking up a Connectix 
camera and programming it to upload data 
to a Web page at certain intervals. You can 
also write CGI scripts using Tel, and sample 
code is available in the help section. 

Webtronics has put some nice touches 
on the box, such as extensive link lights. 
These LEDs indicate network traffic, 
such as packet errors and collisions; the 
ones on the WebZcrver and the Twister are 
not as detailed. Like the Twister, the Web¬ 
Box allows for out-of-band management 
via its external serial port. But unlike the 
other two, the WebBox has no moving 
parts, which adds to its reliability. Instead 
of a hard drive, it uses 4 to 20 MB of flash 
ROM, in addition to 512 KB of ROM. Its 
memory consists of 4 MB of DRAM. 

All three mini Web servers have pass¬ 
word ability at all levels. The WebBox, 


however, bests the others with a front- 
mounted switch that lets you set the sys¬ 
tem to “read only.” 1 was also impressed 
by the depth of some of the other config¬ 
uration features, like the ability to change 
the media access control (MAC) address by 
manually reinitializing the WebBox (i.e., 
erasing the flash memory) from another 
front-panel switch. 

The one thing the WebBox lacks, how¬ 
ever, is an HTML editor. Instead, you need 
to use a third-party HTML editor like 
FrontPage and import your premade 
pages, or know HTML and type in your 
own tags. To get my Web page up, I cut and 
pasted prefab HTML code into the Web- 
Box’s index.html directory. 

Navigating the WebBox is easy. Its 
menus contain few graphic elements yet 
provide a lot of information. I found 
extensive help available on-line, including 
an operation FAQ, a problem-solving sec¬ 
tion, a reference manual, and sample code. 

For the technically elite, WebBox is not 
only a fun toy but a quick and practical 
means of Web connectivity for a branch 
office or workgroup. It is scheduled to ship 
in late fall for $1299. 


Microtest WebZerver 

ADVANTAGES: 

+ Highly expandable; allows seven 
read/write SCSI devices 
+ Ships with group-discussion feature 

DISADVANTAGES: 

- Priciest of the bunch 

T he need for reduced administration 
and overhead and the desire to get on 


the Web quickly and inexpensively don’t 
always go hand in hand. Both Microtest’s 
WebZerver and Compact Devices’ Twister 
eliminate the complexities of a tradition¬ 
al Web server. They also are excellent tools 
for workgroups that want to post pages to 
a corporate intranet. 

I found WebZerver at least as easy to 
implement as the WebBox. As soon as I 
attached it to a hub linked to a few PCs, 
WebZerver tried to get an IP address auto¬ 
matically, using Dynamic Host Configu¬ 
ration Protocol (DHCP), BootP (a TCP/IP 
protocol used to enable diskless PCs to find 
their own logical IP addresses at start-up), 
and Reverse Address Resolution Protocol 
(RARP). During setup I noticed Easy Site 
Layout, a utility that lets you choose dif¬ 
ferent Web templates for different groups. 
Engineering, corporate, and human 
resources were among the choices. At press 
time, WebZerver didn’t offer much in the 
way of automatically customizing those 
pages, however. Microtest officials say the 
unit will ship with a 30-day trial version of 
NetObjects* Fusion HTML editor. 

At $ 1595, WebZerver is the most pricey 
of the three. However, it’s the only one 
with 10/100Base-T Ethernet support. This 
improves performance and extends the 
WebZerver’s useful life as people move 
up to 100-Mbps networks. Its 133-MHz 
AMD 486 (P75-class) processor, 2.1-GB 
hard drive, and 8 MB of RAM make it the 
most powerfully configured system. 

Because WebZerver was in early beta 
stage at press time, many of its capabilities, 
such as monitoring site activity and usage, 
creating users and groups, and backup and 
security functions, were not yet imple¬ 
mented. According to Microtest officials, 
when the product ships it will also allow 
seven read/write SCSI devices to connect 
to its SCSI port for further expandability. 

Other features, like the Web page set¬ 
up wizard and the context-sensitive file 
search tool, were very useful. In the 
administration menu, there is a pointer 
to download a demo copy of WS FTP. I 
used this utility to transfer premade HTML 
files to the hard drive. 

Though they were not available when I 
tested the WebZerver, EasyPrint (which 
converts documents to HTML) and Easy- 
Talk (a newsgroup feature) utilities are 
expected to ship with the product. 

WebZerver will work well in a small 
office or workgroup, especially for those 
people who don’t want to bother with 
programming. In terms of sheer speed in 


TECH FOCUS 


HTTP 1.1 Improves Net Efficiency 

All Web servers, even small ones, need to have HTTP embedded in their core OS in order to 
function. HTTP 1.0, which works in conjunction with the TCP protocol in the IP family, is used 
for packetizing Web information such as HTML documents and file downloads. 

One advantage of HTTP 1.0 is that it is very bursty; it's great for handling multiple tasks and 
switching from one thing to the other. But there's always room for improvement. HTTP 1.1, a 
reworking of its predecessor, is designed to ease network congestion by reducing the number 
of connections required between client and server. 

The keepalive function of HTTP 1.1 is an example of this improved efficiency between HTTP 
and TCP. TCP reaches full data transfer efficiency only when the connection between the client 
and the server is kept open. HTTP 1.0 closes that connection after each request. Keepalive keeps 
a route or “tunnel" open all the way through the network, allows persistent connections, and 
remains open for multiple requests. The benefit to the Web server is capacity; many documents 
can be accessed with one connection. 
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Web Server Features 


IWister WebBox WebZerver 


HTTP support 

HTTP 1.0 

HTTP 1.0 and 1,1 (keepalive) 

HTTP 1.1 

CGI support 


Z, via Tel 


Security 

Programmable access controls; 
user/password on each directory 

User/password on each 
directory; read-only capability 

User/password on each 
directory, read/write or admin 
privileges 

Hard drive 

1,2-GB 

512 KB ol ROM 4-20 MB Rash 

2.1-GB 

Processor 

186 processor (40MHz) 

Motorola MC68EN 360 

RISC-based (25-MHz) 

AM D 486 (133-M Hz) 

(P7 5-class) 

RAM 

t MB 

4 MB of DRAM (up to 1 6 MB) 

8MB 

Platforms supported 

Any client with TCP/IP and a browser 

Netscape and MSI E 

Any frames-capable browser 

Expandability 

Can’t upgrade SIMM; SCSI port 
allows six external devices (one read/ 
write and five read only); software Is 
upgradable 

Can f t u pg rade SIMM; closed 
hardware: full programmability 
w/ Tel; software is upgradable 

Upgradable SIMM; up to 
seven external (read/write) 
SCSI devices; software is 
upgradable 

Ports 

SCSI port, serial port 

Two serial ports (115-Kbps), 
can be programmed by Tel 

SCSI port, no external 
serial port 

LAN technologies supported 

10Base-T r 10Base-2 

t OBaseT 

1OBase-T, 10OBase-T 

Applications included 

Setup wizard, directory wizard, 
development wizard, FileMover, 

Instant IP, FTP, Claris HomePage, 

Net It Now (demo) 

Tel interpreter, sample 

Tel source code available from 

Web; scheduler, whiteboard, 
and phonebook 

EasySite setup wizard, page- 
template wizard, Easy Print, 
EasyTalk, WS FTP (demo) 

Search 

Search directory, file, HTML 
headers, file headers 

Grep (text and words in files) 
and filename search 

Context-sensitive search 

User management 

Via browser/access-control menu 

Via browser/Web page menu, 
BoxHacker file manager application 

N/A (in beta at press time) 

Out-of-band management 

/ - 

/ 


Downloadable upgrades 

/ 

/ 

Z 

On-line help/manual 

Help 

Manual, help, operation FAQ, 
problem-solving menu 

Help, user guide, search help 

link lights 

(network, blocked, link, etc.) 

Network activity, network status, 

HD status, system pulse 

Operation, link, transmit on 

Ethernet, receive on Ethernet, 
collision on Ethernet 

Status, network activity, 
network speed, disk activity 

Man u at eonfi g u rations 


Reset, read-only 

Address reset switch 

BYTE Best /^ Yes 





getting an internal Web site up and run¬ 
nings it is hard to beat. 


Compact Devices Twister 

ADVANTAGES: 

+ Ships with full copy of Claris Home Page 
+ Allows easy customization of content 

DIS ADVANTAGES: 

— Expandability limited to one read/write 
SCSI device and five read-only SCSI 
devices 

L ike WebZerver, Twister took little 
effort to install and use. After f entered 
the MAC address and assigned the unit an 
IP address, the Instant IP configuration 
utility got Twister up and running in min¬ 
utes. T easily created user accounts with the 
setup wizard. With the development wiz¬ 
ard, I created departmental and personal 
home pages from templates, 

I was even able to customize my pages 
and add URL links, select basic decor and 


colors, and add pictures and icons using 
templates supplied with the sy stem. With a 
copy of Claris HomePage (also included), 
I authored pages on-the-fly. Another bun¬ 
dled demo, Net it Now, converts docu¬ 
ments to HTML. A Windows file-mover 
utility has an intuitive interface that proved 
extremely useful in transferring files. 

The hardware comes equipped with a 
1.2-GB hard drive and a SCSI connection, 
which can support one read/write and five 
read-only external SCSI devices for added 
expandability. Twister, priced at SI295, is 
ideal for a small company that needs an 
intranet Web site quickly. 


At first glance, mini Web servers might 
seem like a bad idea. For a few hundred 
dollars more, you can buy a cheap Pentium 
PC and run free or shareware Web server 
software. But if you're like most people, 
you place a higher value on the time you 
save by using one of these turnkey systems. 
Web server appliances are much more 
practical and feature-rich than they were 
when they first appeared roughly a year 
ago. If you have a particular need, there's 
likely a small Web server to address it, 0 


Michelle Campanale fMiefielle@dev5.byte 
-com) is a BYTE technical editor. 


PRODUCT INFORMATION 


Twister $1295 
Coni pact Devices 
Campbell, CA 
408-25S-420G 
fax: 408-253-4200 
http ://w w w.devices. com 
Enter 1079 an Inquiry Card. 


WebBox $1299 

Webtronics 

laguna Hills, CA 

714-582-1946 

fax:714-582-3706 

http://www.wtnx.com 

Enter 1080 on Inquiry Card. 


Webserver $1595 
Microtest 
Phoenix. AZ 
800-526-9675 
602-952-6400 
fax: 602-852-6401 
http://ww w. mtcru tcsLeom 
Enter 1081 on Inquiry Card, 
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enterprise computing 



The event where 







is going. 

IBM is going. Cisco is going. Now it's time you headed to the only marketplace that 
brings together the technologies that drive enterprise computing — Internet, intranets and 
extranets, server platforms, network infrastructure and application development. 
COMDEX/Enterprise will be the year's largest and most important event dedicated to delivering 
solutions for the professionals who develop, build and manage the enterprise — CIOs, line 
of business managers, system managers, corporate developers and network integrators — the 
decision makers who are setting corporate computing agendas and making the final call on 
enterprise-wide volume purchases. 

■ m >1 COMDEX 

Enterprise 


Developing, building and managing 

the applications that run today's enterprise. 

For information on exhibiting, call 617-433-1600 or e-mail mtcorty@camdex.com 
For information on attending, go online at www.enterprise.comdex.com 

West (Ilarch 23 - 21.1998 • IBoscone Center - San Francisco, CB 
East April S - 9,199B • Hynes Convention Center • Boston. (HR 


Produced try SOFTBANK COMDEX Ini, the lending produce I of worldwide information technology events. 
©19W SOFTBANK COMDEX Inc. • 300 Firsl Avenue, Needhnm, MA 021 Jf-272! USA EN98-1176 7/17 
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Mac OS Systems 


A trio of loaded, high-megahertz PowerPC 603e-based systems 
offer great performance at low prices. By Tom Thompson 


Three for Speed 



I he pace at which processor 
speeds increase continues its 
relentless advance. Today, sys- 
I terns based on the low-cost 
PowerPC 603e are available at the peppy 
speeds of280 and 300 MHz. Furthermore, 
three vendors, Umax, Motorola, and— 
surprise!—Apple, offer Mac OS systems 
in the $2500-to-$3000 price range. 

These are not bare-bones boxes. The 
systems (Umax’s SuperMac C600/280, 
Motorola’s StarMax 5000/300, and Ap¬ 
ple’s Power Mac 6500) have at least 32 MB 
of RAM, a fast CD-ROM drive, 16-bit ste¬ 
reo sound, and a hard drive that’s 3 GB or 
larger. Some offer dual monitor support, 
a lOBase-T Ethernet interface or a 33.6- 
Kbps modem, and an Iomega Zip drive. 
All come with lots of bundled software. 


System Overview 

All three systems come in a mini-tower 
design and achieve their low price in sev¬ 
eral ways. The most obvious is the Pow¬ 
erPC 603e’s low cost, as well as low RAM 
prices. All three also use an internal En¬ 
hanced IDE (EIDE) hard drive rather than 
a higher-priced SCSI drive. 

The SuperMac C600 and Power Mac 
6500 use a set of ASICs (code-named Al¬ 
chemy) that are based on Apple’s Per- 
forma 6000 series and target the cost-sen¬ 
sitive SOHO market. However, flaws in 
system design contribute to a hardware/ 
software glitch in System 7.6.1 that dis¬ 
ables the L2 cache, hammering system 
performance. But this and other difficul¬ 
ties have been resolved through patches 
or workarounds. 

The Motorola StarMax 5000 series uses 
the Tanzania II main logic board, which 
was jointly developed by Apple and Mo¬ 
torola. This architecture is a lightweight 
Common Hardware Reference Platform 
(CHRP), which uses some mainstream PC 
parts to reduce system costs. 

All three systems use PCI slots for hard¬ 




ware expansion. Depending on the ven¬ 
dor, the number of PCI slots varies from 
as few as two to as many as five. PCs typi¬ 
cally stuff one expansion slot with a SCSI 
connector card, another with a Sound 


★ ★ ★ ★ ★ Outstanding ★★★★Very Good ★★★Good ★★Fair ★Poor 
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★ 

* 

★ 

★ 

★ 

★ 

★ 
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* 

★ 

★ 
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Blaster card, and perhaps a third with a 
graphics accelerator. On a Mac OS system, 
however, 16-bit stereo sound, a SCSI con¬ 
nector, and accelerated video are integral 
to the system. Thus, the dearth of slots 
on these Mac OS systems isn’t as bad as it 
might appear to a PC user. In a last vestige 
of Apple’s go-its-own-way mentality, the 
Performa 6500 design sports a proprietary 
communications slot, which may or may 
not be occupied with a fax/modem card. 

Software compatibility among these 
systems was excellent. In my tests, using 
Microsoft Office; Adobe Photoshop, Ac¬ 
robat, and Illustrator; Netscape’s Com¬ 
municator; Qualcomm’s Eudora Light 
Internet E-mail program; and a slew of util¬ 
ities, I encountered no problems. All my 
favorite extensions and Control Panels 
worked as well, such as NOW Utilities and 
Adobe Type Manager (ATM). 

At these systems’ clock rates, typical op¬ 
erations, such as image editing in Photo¬ 
shop, flew by quickly. Playback of video 
CDs through Apple’s software QuickTime 
MPEG decoder was smooth and reliable. 

continued 
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Review 


Three for Speed 


Apple Power Mac 6500 

This system has a 300-MHz 603e proces¬ 
sor, a 50-MHz system bus, and 512 KB of L2 
cache clocked at 50 MHz. Its 64 MB of RAM 
is expandable to 128 MB. For storage, it 
has a 4-GB hard drive, a 12X SCSI CD-ROM 
drive, and a 100-MB Iomega Zip drive. The 
communications slot has a 33.6-Kbps Ex¬ 
press modem. The built-in video uses the 
ATI 3D Rage 11+ graphics-acceleration chip. 

The Power Mac 6500’s other expan¬ 
sion features seem rather sparse, particu¬ 
larly since it’s the most expensive of the 
three systems. It doesn’t include an Ether¬ 
net interface or a second display board. It 
also sports the fewest PCI slots (two). How¬ 
ever, adding a PCI expansion card is a snap: 
You undo three screws, pull on two tabs, 
and drag out the drawer that houses the 
slots. Then you simply plug in the card and 
slide the drawer back into the system. 

Umax SuperMac C600/280 

This system has the slowest processor 
speed of the three, at 280 MHz. The pro¬ 
cessor sits on a plug-in board, which allows 
for future upgrades. The 280-MHz speed 
is partially offset by a 1-MB in-line cache 
that’s clocked at 80 MHz, twice the system- 
bus speed. This also means that the Super- 
Mac’s system bus is the slowest of the trio, 
running at 40 MHz. In terms of BYTEmark 
performance, the SuperMac C600 placed 
last in integer computations, but it actu¬ 
ally edged out the faster systems on float¬ 
ing-point computations. 

At $2395, it comes loaded with a 12X 
CD-ROM drive, a 4-GB hard drive, 32 MB 
of RAM (expandable to 144 MB), an Asante 
lOBase-T Ethernet card, a second display 
board with accelerated 2-D and 3-D graph¬ 
ics for dual-monitor support, and a 33.6- 
Kbps Global Village fax/modem card in 
the communications slot. It also has a slew 
of extras, such as a pair of miniature stereo 
speakers and a JABRA Ear Phone for use 
with the telephony functions. 

To add a PCI card to the SuperMac, 
you must first loosen some screws, slide 


TECH FOCUS 


Power Video 

While Microsoft touts the Memphis OS's support for four monitors once it's released, for 10 
years the Mac OS has supported up to six monitors. When the Mac II was introduced, Color 
QuickDraw, the Mac's imaging engine, was designed to support multiple monitors with dif¬ 
ferent pixel depths and resolutions. When you plugged a NuBus video board into the system, the 
Slot Manager automatically fetched the board's driver and hardware characteristics from its 
firmware. The Slot Manager passed this information to Color QuickDraw. The user didn’t do 
anything other than arrange how the monitors displayed the desktop. The limitation of six 
monitors was due to the number of NuBus slots in the Mac II. 

For PCI Macs, an Expansion Manager obtains board information for Color QuickDraw. The 
different bus interface necessitates this new Manager. Open Firmware obtains the board's 
driver, initializes it, and passes board characteristics back to the Mac OS. As before, no user 
intervention is necessary: You simply plug in the board and start the system. You use the Monitors 
and Sound Control Panel to arrange the orientation of the monitor screens. 


BYTEmark Indexes 


« Won« Better ► 


Umax 

SuperMac C600/280 

Motorola 
StarMax 5000/300 

Apple 

Power Mac 6500 



□ Integer ffl FPU 

Note: Results obtained using Motorola Developer release 3. 

the case off, and remove a support strut. 
I managed to figure this out without con¬ 
sulting a manual, but the process could 
be daunting for some people. MPEG play¬ 
back of the video CD didn’t work, but a 
quick download of a patch from the Su¬ 
perMac Web site solved the problem. The 
system doesn’t come with a Zip drive, 
but there are plenty of bays for one. 

Motorola StarMax 5000/300 

On the outside, this box looks almost as 
smart as the Apple unit. There’s a lot to 
like on the inside, too: a 300-MHz 603e 
processor, 512 KB of L2 cache (expandable 
to 1 MB) on a 50-MHz bus, 32 MB of RAM 



PRODUCT INFORMATION 

Apple Power Mae 6500 

Motorola StarMax 5000/300 

Umax SuperMac C600/280 

$3000 

$2899 

$2395 

Apple Computer, Inc. 

Motorola Computer Group 

Umax Computer Corp. 

Cupertino, CA 

Tempe, AZ 

Fremont, CA 

408-996-1010 

512-434-1526 

510-226-6886 

fax:800-505-0171 

fax: 602-438-4636 

fax:510-623-7350 

http://www.apple.com/ 

http://www.mot.com/computer/ 

http://www.supermac.com 

Enter 1084 on Inquiry Card. 

starmax/ 

Enter 1082 on Inquiry Card. 

Enter 1083 on Inquiry Card. 


(expandable to 160 MB), ATI 3D Rage 11+ 
accelerated graphics for the built-in video, 
a 16X CD-ROM drive, a4.3-GB hard drive, 
lOBase-T Ethernet, an IMS Twin Turbo 
graphics card for dual-monitor support, 
and an internal 100-MB Zip drive—all for 
a price of $2899. 

While the StarMax placed last in both 
the BYTEmark integer and floating-point 
calculations, the difference among the 
three systems was so small that it was un- 
noticeable. With the unit’s Ethernet inter¬ 
face, accelerated graphics, and large hard 
drive, 1 found myself using it a lot. 

The one dark side to the StarMax is add- 
ing a PCI card. Of the three systems, this 
was the hardest to do this on. I had to con¬ 
sult the manual to figure it out. And the 
procedure involves some disassembly— 
again, a bad thing for the average user. 

A Close Race 

Of the three systems, I prefer the StarMax 
because it’s well built and about as fast as 
the other two. The mix of extras, such as 
the Ethernet interface. Zip drive, and sec¬ 
ond display card, make it attractive. Plus, 
it has no problems with MPEG playback. 
In addition, the Tanzania II design means 
that you can use a spare PC mouse and key¬ 
board on the system. 

The SuperMac C600 places a close sec¬ 
ond, with nearly the same goodies and a 
price of just under $2400. Despite its good 
performance, the Power Mac’s high price 
and lack of a second display and Ethernet 
interface means I can’t recommend it over 
the Motorola and Umax systems. 13 

Tom Thompson is a BYTE senior technical edi¬ 
tor at large. You can reach him by sending e-mail 

to tom_thompson@bix.com. 
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BRILLIANCE 

HIGH RESGilfrm MONITORS 


Philips Brilliance monitors bring out your best on the PC screen 
with pixel perfect display plus incredibly high resolution, color, 
accuracy, contrast and consistency. They Ye available in I5 1 ', 17", and 
21" inch sizes. So, whether you Ye a design professional, office or 
small business user, or serious game player, we have the right size 
monitors for you. Look into a Philips Brilliance monitors today. 

BU Monitors Website; www; http; /1 www, monitors be. philips com or fax 
Europe^!-40-273-54 f 2 USA; I -770-82 i -2228 Asia Panfic:8S2-2^6-73Se 

Circle 127 on Inquiry Card (RESELLERS; 1 28). 
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SIEMENS 

NIXDORF 




Pentium' 

l^aocesson 


Windows NT 
madeforPRIMERGY 


The trend is clear: Windows NT“ is conquering the 
IT market as a leading server operating system, 
alongside UNIX®. With Microsoft's NT, standard PC 
components can be used as server systems to pro¬ 
vide users with outstanding price and performance 
levels. Microsoft also develops many of its software 
products on Primergy platforms, working in close 
cooperation with Siemens Nixdorf. Our Primergy 
servers are thus a perfect match for NT 


PRIMERGYmadefor 

WindowsNT. 

The Primergy line means more power for the 
Windows NT world. As one of the first servers to use 
the Pentium Pro 200 MHz processor, they are scalable 
from the monoprocessor system for smaller net¬ 
works up to multiprocessor configurations. Solutions 
based on server clustering enable Primergy servers 
to attain extraordinary levels of performance and 
availability. Patented memory, drive and power supply 
technology from Siemens Nixdorf, as well as integrated 
server management, guarantee high availability. 


Thepoweroftwo 

madeforyou. 

The positive market response to Primergy in Europe 
proves that we are on the right track with this concept 
and system quality. Siemens Nixdorf has quickly estab¬ 
lished itself as one of the leading suppliers of PC 
servers. International companies not only benefit from 
the high availability of our Primergy servers-they 
also profit from our know-how and expertise when 
it comes to seamlessly integrating Primergy servers 
into existing IT environments. 

Marketing-Fax: (+49)5251/811418, http://www.sni.de 


UNIX® Is a registered trademark in the United States and other countries, licensed ex¬ 
clusively through X/OPEN Company Ltd. Microsoft® is a registered trademark of Microsoft 
Corporation. Microsoft Windows NT™ is a trademark of Microsoft Corporation. 


Siemens Nixdorf: User Centered Computing 

Circle 468 on Inquiry Card. 
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Internet Services 


BorderManager links Internet and IntranetWare, 
but it doesn’t go far enough. By William Wong 


Novell’s Internet/IntranetWare Connection 


BorderManager 
Starts at $2495 

for five network users 
(includes required two- 
user run-time version 
of IntranetWare 4.11) 

Novell 
Orem, UT 


801-222-6000 


http://www.novell.com 


Enter 976 
on Inquiry Card. 


ClearView provides a central Windows-based tool for monitoring 
and controlling current links to the dial-up communication server. 


Trend Analysis - SERVER1 



Connection Attempts - 7/4/97 to 7*13/97 


ovelPs new BorderManager 
weds NetWare/IntranetWare 
networks with the Internet in 
an interesting marriage of 
technologies. The late beta I evaluated 
had something old, something new, and 
something borrowed. 

BorderManager bundles technologies 
previously available only as part of oth¬ 
er Novell products; Novell’s multipro¬ 
tocol router and IPX-to-IP gateway are 
something old. Something new includes 
virtual private network (VPN) support, 
a firewall, and caching. Novell even 
borrowed a 45-day evaluation version 
of Microsystems Software’s URL-filter- 
ing software, CyberPatrol. 

Though Novell would have you be¬ 
lieve BorderManager works for every¬ 
one, the same tight integration with Nov¬ 
ell products and standards that’s a 
turn-on for NetWare administrators will 
be a turn-off for practically everyone else. 
BorderManager uses the Novell Direc¬ 
tory Services (NDS) to provide a central¬ 
ized solution for dealing with network 
security and management for all com¬ 
ponents, even for networks with multi¬ 
ple BorderManager servers. The firewall 
supports packet filtering, circuit gate¬ 
ways, and application proxies, with 
access controls for packet, host, applica- 


TECH FOCUS 


BorderManager and NDS 

Novell's IntranetWare has had communi¬ 
cation support and Internet access from a 
variety of sources, including Novell, but 
BorderManager is the first product that ties 
all the comm services together under one 
roof, the Novell Directory Services (NDS). 
BorderManager uses NDS for all security 
and management tasks as well as to sup¬ 
port remote access, Internet connections, 
and virtual private networks (VPNs). 


tion, and content. BorderManager uses 
the Internet Caching Protocol (ICP) to 
cache pages from multiple local Web 
servers hierarchically for distribution to 
the Internet. 

BorderManager’s VPN support works 
only between BorderManager servers, 
though support for VPN remote client 
connection to IntranetWare networks is 
in the works. Novell Internet Access Serv¬ 
er (NIAS) includes multiprotocol routing 
support for IPX and IP and IP-to-IP net¬ 
work address translation (NAT). NAT re¬ 
duces security exposure by essentially 
“stealthing” internal network structures; 
attackers can’t hack systems they can’t see. 

Novell has added snappy Windows 
GUIs to centralized management, moni¬ 
toring, and reporting tools, although the 
server-based configuration and adminis¬ 
tration tools still sport dreary character- 
based UIs. ConnectView, a GUI manage¬ 
ment tool, centrally monitors and controls 
dial-in network connections with real¬ 
time graphical displays, but Novell old- 


timers might prefer BorderManager’s 
NetWare loadable modules (NLMs), 
which can overwhelm the uninitiated. 

BorderManager’s IPX support lets you 
integrate IPX and IP networks with min¬ 
imal client reconfiguration. Ultimately, 
this software is not for casual network 
managers; it requires patience, planning, 
and a strong background in data com¬ 
munications, NDS, and IntranetWare to 



make BorderManager hum. It does pro¬ 
vide some of the services needed to boost 
IntranetWare into TCP/IP internetwork¬ 
ing, but non-NetWare administrators 
have little compelling reason to consid¬ 
er it, and harried techs at smaller Net¬ 
Ware shops may find it too complex. □ 

William Wong (bwong@voicenet.com) is a 
computer consultant and author. 
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Virtual Publishing— 
and Virtual Travel 


Jerry takes to the skies 
with a new laptop—and 
muses on some virtual 
possibilities. 


icrocomputers went to Mars. 
That’s appropriate. Single¬ 
chip computers were devel¬ 
oped for on-board guidance 
of ICBMs. One cause of war is competi¬ 
tion for scarce resources. Ninety percent 
of the resources available to humanity are 
not on the Earth. Now, microcomputers 
help explore the solar system and help 
make ICBMs obsolete. 

At the 1986 meeting of the Citizens Ad¬ 
visory Council on National Space Policy, 
we recommended that the U.S. abandon 
enormous missions in favor of smaller 
and more focused missions making use 
of the latest off-the-shelf technologies. 
That was first done by the Air Force with 
projects like Clementine. It took NASA 
longer than I thought it would, but, in fact, 
the change from expensive missions to the 
“smaller, faster, cheaper” missions epit¬ 
omized by Pathfinder came at blinding 
speed for a big government agency. I can 
claim a little credit for getting NASA 
thinking in that direction (not so much 
me as the council l chair), but most of the 
credit goes to Dan Goldin, the best ad¬ 
ministrator NASA has had since Apollo. 
Congratulations all around. 

Not only did we get images from Mars, 
but they were distributed over the Web. 
NASA’s Web site—that’s http://www 
.nasa.gov; nasa.com is a private-joke site 
featuring some mild sex ads—got over 
100 million hits in less than a week. Who 
says the American people aren’t inter¬ 
ested in space? 

Now all we need is for Digital Equip¬ 
ment to perfect the Millicent cash-trans¬ 
fer system I wrote about in the July Web 
Exclusive column. This is a method for 
collecting small—less than a dollar—fees 
over the Internet with transaction costs 
of a fraction of a cent. I doubt that a dime 


a hit would have deterred many people 
from looking at the Mars pictures, and 
100 million dimes would pay for 5 per¬ 
cent of the mission’s cost. The 100 mil¬ 
lion rate wouldn’t be sustained for 20 
weeks, but even so, this could be the be¬ 
ginning of a new era in space-mission 
financing. After all, some movies have 
cost more than Pathfinder did. I’d rather 
pay 10 bucks to see more Mars experi¬ 
ments than to see Waterworld. 

This has been a busy month 

at Chaos Manor. We had to tent the 
house to get rid of termites, there have 
been several trips, Larry Niven and I are 


hard at work finishing The Burning City , 
and there were a couple of medical emer¬ 
gencies, not serious, but time-consum¬ 
ing. There’s a lot here this month, but I 
suspect the column will definitely live up 
to its name. 

I’m writing this part of the column in 
the Denver airport and later on a United 
Airlines flight; which is to say, in the ante¬ 
room to purgatory. I can recall when I 
looked forward to a few hours on an air¬ 
plane. No telephones, and I could get 
some work done. Now the seats are so 
close together that you can’t open your 
laptop if the passenger in front of you 
leans the seat all the way back. 

I don’t know what happened to Amer¬ 
ica, but suddenly the only thing anyone 
cares about is money. So many people are 
willing to endure acute misery to save a 
few bucks that there aren’t any reason¬ 
able choices for people who would pay, 
say, 10 percent more in fares to get 10 per¬ 


cent more space. Since airline operation 
costs are driven by fuel costs, and fuel 
costs are driven by weight carried, it 
wouldn’t cut much into profitability to 
have such a section for long flights. 

I am no great fan of regulations, but I 
do wonder if the nation can keep its san¬ 
ity when travel is both stressful and time- 
wasting, and our businesspeople and gov¬ 
ernment executives are stuffed into seats 
17 inches wide with no legroom and no 
way to open a laptop. Surely there’s a bet¬ 
ter way than this! 

One thing is certain: the misery of 
modern air travel (at least in tourist class) 
will hasten the development of tools for 


letting us avoid the travel altogether. Vir¬ 
tual reality, here we come. 

I’m carrying a Compaq Armada 4160T, 
which I’ve named Armadillo. In case 
you’re wondering, I like armadillos. This 
is about the best laptop I’ve ever had. It 
works extremely well, provided you can 
get the screen at the right vertical angle. 
Unfortunately I can’t, because the chap 
in front of me has his seat back as far as it 
will go; so it’s very hard to see the Word 
’95 menu items and toolbar icons. I’ve set 
Word to the Pournelle option: white let¬ 
ters on a blue background. (Chris Peters, 
who used to own Word at Microsoft, put 
it in at my request.) Thus, my text is vis¬ 
ible; it’s the menu bar I can’t see too well. 
I can live with that; now if the kid behind 
me will stop pounding on my seat. 

This is my second Armada. The first was 
an early model that had problems with 
the power management software. This 
one doesn’t have that difficulty. There’s 
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an item in the Shutdown menu that says 
“eject PC”; execute that, wait a moment, 
and undock* It trundles for a bit and then 
you can either shut down entirely or put 
the machine to sleep* 

You can “suspend” the machine either 
by software or with a hardware button. 
For some reason, the button is more prom¬ 
inent than the power button. It works well, 
once you remember that you get back in 
control not by pressing the suspend but- 
ton again, but by a single press of the 
power button. Pressing the suspend but¬ 
ton wakes the system up just long enough 
for it to realize that the suspend button was 
pressed, after which it goes back to sleep. 
This can be disconcerting until you figure 
out what's going on. 

It wakes up right where you left it, for 
instance at the point where I left off typ¬ 
ing this; and it comes on instantly. The sus¬ 
pend operation doesn't use much power, 
less than 10 percent for several hours. 

Screen brightness noticeably changes 
when you go to battery power; it's still 
bright enough to see in broad daylight 
(from the correct viewing angle), although 
it's not as bright as the Nimantics Orion's 
screen. On the other hand, the batteries 
last a lot longer. If you're not using the CD- 
ROM drive, you can get nearly 4 hours of 
Word with the Armada, as opposed to a 
good bit less than an hour with the Orion. 
I also managed nearly 3 hours of battery 
life playing Interplay Productions’ Con¬ 
quest of the New World, a game that reg¬ 
ularly uses the CD-ROM drive. 

Conquest is a DOS program, and the 
Armada's power management didn’t give 
much warning before it dumped me to the 
Windows 95 control screen; there’s far 
more warning in Win 95 programs. On the 
other hand, an instant press of the suspend 
button preserved everything until I was 
able to bring up the system under outside 
po we r, 11 ost no data, not even the last m ove 
I made in the game. The bottom line is that 
I have got as much useful battery life out 
of the Armada as I have from any portable 
I ever had—and a lot more than I got from 
most of them. 

The Armada comes apart. The top half 
is a neat portable using the main battery as 
a handle—a feature I like a lot. It’s a bit 
heavier than the Gateway 2000 Liberty, but 
still small enough to carry to meetings. The 
bottom half contains the CD-ROM drive, 
better sound, the docking port, and an¬ 
other battery bay. You can wrap it up in 
pajamas and ship it in checked luggage, but 
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I've found it no great hardship to take the 
entire machine on an airplane. However, 
I do appreciate the take-apart feature 
when I want to take notes in a meeting. 

My son Richard runs his business from 
an JBM ThinkPad, f could do the same with 
Armadillo, and T like its mushpad better 
than the eraserhead pointing device on the 
IBM systems. This Armada has a 166~MHz 
Pentium MMX, and I haven't found a game 
(or anything else, but games are a strenu¬ 
ous test) it doesn't run well. At 800- by 600- 
pixel resolution, text in Word looks all 
right {the higher the resolution, the better 
a good font such as Times Roman looks). 

It’s fast: Norton System Information 
reports a 26. By contrast, the Cyrix P-166 
gets a 43. Benchmarks don't mean a lot: 
systems are either good enough or they 
aren't, and this one definitely is. For exam- 
pie, 1 can save this entire column, with 
Word set to make a backup—don’t ever 
trust fast save—in a second or less, and 


ah 100,000 words of The Burning City are 
saved in under 2 seconds. Even for some¬ 
one who saves as often as 1 do, there's not 
much room for improvement with more 
speed* What more do l need? 

The keyboard is small, but it’s more 
than adequate. Back at the airport, 1 got 
some real work done with this machine, 
and if I had any room, I'd be able to do 
some work now instead of playing Con¬ 
quest of the New World. I was also able 
to do some Visual Basic programming 
while waiting in the doctor's office the 
other day. All told, this is a great portable. 

A couple of complaints, neither exclu¬ 
sive to the Armada. First, the Caps Lock 
key. I've become used to the idea of Ctrl 
being on the row with the space bar, and 
given that the convention for select all is 
Ctrl-a, I even prefer Ctrl down there* It's 
all too easy to hit Ctrl-aon a portable w ith 
its smaller keys, and if you do hit Ctrl-a 
and then another key, you can lose all your 
work. Word has an undo feature, but some 
of the communications editors I have 
don't; so 1 am not only resigned to Ctrl 
being away from the A key, I welcome it* 1 
realize that's a shock to some readers* 

Alas, it was replaced by the Caps Lock 
key, and that one ls also all too easy to hit; 
this doesn*r result in a disaster, but it’s very 
annoying, if left to me. Caps Lock could 


be up with the numbers, or above them, 
or even on the back side of the machine, 
or requi re a key switch. I don't use it a lot, 
and when 1 do, I certainly don’t need it 
instantly accessible. If they can’t move 
Caps Lock, I wish they would give me the 
option of changing it so that I'd have to do 
Shift Caps Lock to turn it on. 

My only real complaint is that the 
screen could be just a little brighter under 
battery power; but, of course, that would 
come at the expense of battery life, and it's 
not as if this isn't good enough for real 
work. 1 couId also wish 1 1 were a bit light er, 
but I've never had a portable 1 didn't wish 
that of. Faced with a trade-off between 
weight and features, 1 tend to take features 
every time and carry a roll-on travel case 
that leaves ruts in the Tarmac; and with the 
Armada, 1 can take the top half to meetings. 

Incidentally, redocking is incredibly 
easy: just push the machine into the dock¬ 
ing port* It realizes instantly that things 


have changed, trundl es a second, restores 
the network, and Bob's your uncle. I love 
it. If you're looking for a full-featured lap¬ 
top, either as a second machine or your 
only one, look at the Armada. Highly 
reco mm en ded. 

1 MENTIONED ABOVE THAT WHITE 
on blue w x as a feature added to Word at 
my request. It's one reason 1 use Word, 
although the chief reason we switched 
was the document-comparison/revision- 
detection capability* Anyway, 1 have an¬ 
other request, this time for a feature 
Symantec added to Q&A Write when I 
asked for it 

I need a better word count* 

Q&A Write had this neat feature: Ctrl- 
F3 brought up a small box that showed the 
number of words, the number of lines, and 
the number of paragraphs before the cur¬ 
sor, after the cursor, and in the entire doc¬ 
ument* The product manager said it was 
an easy feature to add* 

This was wonderful for writers. I could 
set line lengths and then write the exact 
number of lines needed. For some assign¬ 
ments, that can be critical. Moreover, I 
could keep a bunch of notes at the bot¬ 
tom of a text file, start at the top writing 
finished text, put the cursor at the end of 
the actual text, and find out instantly 
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how much real text I had as opposed to 
notes. This is a valuable feature. Of course, 
you can sort of do it with Word by cutting 
and pasting and getting word counts for 
different windows, but that takes exces¬ 
sive effort; it’s much nicer to simply hit 
Ctri-F3. Please, fellows? 

1 HE OTHER NIGHT, I DOWN- 
loaded Netscape Communicator, which is 
a step up from the last version of Netscape 
Navigator Gold. It works pretty well and 
has some nifty new features. It’s not hard 
to install, and it’s fairly easy to use. Alas, 
it has some instabilities. I don't remember 
the last time Navigator Gold cr ashed, but 
Eve had three crashes with Communica¬ 
tor. None of them were serious: the pro¬ 
gram shut down without terminating my 
Internet connection and didn't seem to 
affect Win 95. 


ital camera, and mind you, that wasn't one 
of the problems. Olympus sent me a par- 
aUel-port version of the software; it works, 
and so does what they have up on the Web 
now. It may not be simple enough for 
unsophisticated users yet, but BYTE read¬ 
ers won't have any trouble with it. 

Eric pobirs, the chaos manor 

intern, has been testing ATI's All-In-Won¬ 
der board and has this to say: 

“At $329, the ATI Ml-In-Wonder (AIW) 
video board deserves the title. In a single 
slot, ATI provides 2-D and 3-D video accel¬ 
eration, MPEG-1 decoding with full-screen 
scaling, video still capture, motion-video 
capture, NTSC output (via composite and 
S-Video), NTSC input from direct and cable 
(up to 125 channels), close-caption display 
and capture, and channel scheduling. 
While some competitors offer compara¬ 


Every now and then, the Internet delivers 
rewards great enough to keep you trying. 


I say seem to because hours later I did 
have some problems, applications running 
unusually slow, that sort of thing, which 
were cured by shutting down and bring¬ 
ing the system back up. That sort of thing 
used to be fairly common but hasn't been 
for weeks now, and since the only unusual 
event in the last hours was the Communi¬ 
cator crash, I have my suspicions. 

For all that, I'll keep using Communi¬ 
cator, which has a nicer interface and 
works well indeed when it's working. 

1 consider the Internet a form of black 
magic anyway. Half the time on the Inter¬ 
net is spent waiting for something—any¬ 
thing—to happen, and half the remaining 
time, what is happening isn't interesting. 
On the other hand, it's a bit like fishing for 
steelhead trout. Most of your time is spent 
being miserable, waist-deep in freezing 
water; but catching one is rewarding 
enough that you will try again. Every now 
and then, the Internet delivers rewards 
great enough to make you keep trying. 

M eanwhile, I’ve also been 

improving my Web site. Go to http://www 
.earthlink.net/-jerryp/ to have a look—- 
and while you're on the Web, drop by the 
BYTE site and read the Web Exclusive part 
of this column for much more on some of 
the problems I've encountered. 

I've added some photographs taken 
with my wonderful Olympus D300-L dig¬ 


ble feature sets by adding daughterboards, 
ATI's approach is more compact, more 
convenient, and less expensive, 

“Installation gave some problems. Rac- 
mgCow, the Gateway P-133 I installed the 
AIW into, also has a recently installed dig¬ 
ital videodisc (DVD) kit. The first genera¬ 
tion of DVD drives cannot read CD Re¬ 
cordable (CD-R) discs. One guess what 
format the ATI software came on. 

“We Installed the software over the 
network. Note that the default for CD- 
ROM (and all other) drives is not shared. 
Once we set sharing on the remote ma¬ 
chine, we could install the AIW software. 

“A full installation of the ATI software 
is more difficult than it should be. To en¬ 
able all the features (and why buy the board 
otherwise?) requires invoking the installer 
several times. Common off-the-shelf tools 
such as InstallShield allow for complex 
installations and should be able to deal 
with the multistage operation called for 
here. At least the installation is covered in 
the printed documentation. Little else is. 
Mastering the interface is a bit confusing 
at first. I expect it's covered in on-line form 
somewhere, but a dozen pages added to 
the manual would have been appreciated. 

“That aside, the software is good. The 
tabs added to the Display control panel 
allow more adjustments than most other 
video boards. The video capture/playback 
is well designed once you understand the 
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basics. Video scaling is excellent. Playing 
Twister from DVD looked as good as any 
TV, even though the system was set at 
1024- by 768-pixel resolution. Most inex¬ 
pensive NTSC-over-SVGA products I’ve 
seen either produced a highly distorted 
playback or could fill only a small w indow. 

*In full-screen mode, an optional row 
of icons provides access to the capture 
functions. Crabbing a perfect still from 
Twister was as simple as clicking on the 
mouse. While not as portable as Play’s 
Snappy, the AIW fills the same role and 
adds motion capture for a much lower 
price. 

“In addition to displaying full-screen 
NTSC video, the AIW also handles close- 
caption display. The intelligence of the PC 
lets users do things they wouldn’t dream 
of using a TV. You can specify key words 
or phrases to activate an alert if they ap¬ 
pear in a broadcast. You can save captions 
as a text file to create free transcripts. By 
using the scheduler, you can produce a 
transcript automatically. Often, this may 
be more convenient than a videotape. 

“One place the AJW falls short is in 3-D 


performance. Diamond Multimedia’s 
3Dfx leads in direct support by game de¬ 
velopers. Support for the ATI Rage 11+ 
chip is mostly in the form of Microsoft’s 
Direct 3-D API, which currently doesn’t 
support as many advanced features. 

“Normally, this wouldn’t be much of a 
handicap, since the add-on nature of 3Dfx 
boards lets them supplement a serious 
gamer’s primary video device. But one of 
the most appealing features of the AIW is 


its output to TVs. None of the 3Dfx boards 
(or Power VR for that matter) can be used 
simultaneously with the TV output, thus 
putting a major dent in the AIW’s value to 
gamers. ATI claims its new generation of 
3-D chips will put it on an even footing 
with the leaders in 3-D, but for now, you 
can’t have it all. If an AIW using the new 
chips could also decode MPEG-2, it would 
be an excellent DVD solution.” 

When the Diamond Multimedia Mon¬ 


ster Sound card arrived, Eric, who’s more 
enamored of computer games than any¬ 
one i know, was eager to get at it. He set it 
up with six speakers—four tweeters and 
two woofers—and soon I was listening 
to helicopters flyi ng around the room. The 
3-D sound effect is very good indeed, and 
the audio realism (we’re using Airec-Laus¬ 
ing speakers) is awesome. 

Eric’s report is in the Web Exclusi ve part 
of the column. There are some drawbacks 


to the Monster Sound card, but there are 
definite advantages. Recommended, but 
read the report. 

Garrett communications 

has done it again. A few years ago, 1 got an 
H-8Q Micro Ethernet Hub. This is a small 
box that has one thin-net and six twisted¬ 
pair Ethernet jacks. One of the twisted¬ 
pair sockets has a switch that lets you use 
it to chain the hub to another. It runs at 
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Featured Speakers (as of 8/1/97} 

* Jim Grove, MfS Director; 

BFGoodrich 

* Paul Kaminski former 
Undersecretary of Defense for 
Acquisition and Technology 
Chairman and CEO, 

Tech novation Inc. 

* John West, Vice Chairman, 
CIMLINC 

* Jeff Peace, 777-X Program 
Manager Boeing 

* John Post Managing Director 
Air Operations, FedEx 


* Kodumudi Radhakrishnaa 

Division Director; Information 
Management, Boeing North 
American Space Systems 
Division 

• Rae Rottman, GO and Vice 
President Information Technology 
Hughes Aircraft 

* John Watkins, Vice President 
Information Technology, Pratt & 
Whitney 

• Larry Way, Senior Manager of 
Systems Integration, Gulfstream 


... cmd other leading aerospace industry iT experts 


Register by October 6th and save up to $100. 

For more information, call Lydia Janow, CMP at 212-512-3225 
or fax your business card with this ad to 21 2-5 1 2-3334. 


A Message to 
Our Subscribers 


From time to time we make the BYTE subscriber list avail¬ 
able to other companies whose products or services 
would be of interest to our readers. We take great care to 
screen these companies, choosing only those who are 
reputable. Furthermore, subscriber names are made 
available for direct mail purposes only; telemarketing calls 
are strictly prohibited. 

Many BYTE subscribers appreciate this carefully 
managed program, and look forward to receiving 
information of interest to them via the mail. While we 
believe this information is of benefit to our subscribers, we 
firmly respect the wishes of any subscriber who does not 
want to receive promotional literature. Should you wish to 
restrict the use of your name, please send your request 
(including your magazine mailing label, name, address, and 
subscription account number) to; 


BYTE Magazine Subscriber Services 
PO Box 555, Hightstown, NJ 08520 



www.byte.com 
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You've already heard that. 


MicroGuard Copy Protection 

UNBEATABLE 



SoJere's how you can reach us: 


www.micromacro.com 


International 

Micro Macro Technologies, Ltd 

3 Hashikma St 

P.O.Box 11516, Azur58001 

Israel 

Tel: (972-3) 558-2545 
Fax: (972-3) 558-2344 
E-mail: info@micromacn >.com 


USA 

MicroGuard 
631 South Pontiac St 
Denver CO. 80224 
USA 

Tel: (303)320-1628 
Fax:(303)320-1599 
E-mail: usa@micromaao.com 


ICROEUARD 


SEE YOU AT: 

^COMDEX 

Fall 97 



Booth #S8049 



Mac* 



Switching Jobs Can Have An 
Unfortunate Effect On Your Retirement Savings. 


fO* 


\\* . 

) \ vVITHDRAWai T 
a PENALTY S' 

i-fsj 


c 0} 


Don't Lose 40% Or More Of Your Retirement Plan To Taxes And Penalties. 
Call For Your Free Information Kit Today. 


T. Rowe Price can help. Call 
for our free kit on managing the 
payout from your former employer's 
retirement plan. The kit clearly 
explains the pros and cons of all 
the distribution options, so you 



can decide what’s best for 
you. Because we’d hate to 
see your retirement plan go all 
to pieces. 


1-800-541-8335 


Invest With Confidence 

T. Rowe Rice 


It 


Request a prospectus with more complete information, including management fees and other charges 
and expenses. Read it carefully before you invest or send money. 

T. Rowe Price Investment Services. Inc., Distributor. iraro37744 


10 Mb, never needs attention, and is indis¬ 
pensable for my system. 

Now they have the Magnum 600ES Per¬ 
sonal Hub Plus. This has six lOBase-T sock¬ 
ets and runs at 100 Mb. You can switch one 
of the sockets to connect to a 10-Mb hub 
such as the H-80, so the device serves as a 
bridge. You can switch another socket to 
plug into another 100-Mb hub, so you can 
daisy chain these. 

Most of my Ethernet is 10 Mb, because 
I haven’t made any serious effort to col¬ 
lect 100-Mb Ethernet cards. However, 
both Armadillo and Princess, the dual-pro¬ 
cessor Compaq Professional Workstation 
5000, have 100-Mb Ethernet, and 1 make 
no doubt I’ll get other 100-Mb machines 
soon. I plugged the 100-Mb systems into 
the 600ES, left the 10-Mb systems plugged 
into the H-80, connected the two Garrett 
devices, and whammo! Garrett is to Ether¬ 
net hubs and bridges as Granite is to SCSI 
cables: rugged, reliable, and worry-free. 
Highly recommended. 

The COMPUTER BOOK OF THE 
month is Edward Yourdon’s Death March: 
Managing “Mission Impossible” Projects 
(Prentice-Hall, ISBN 0-13-748310-4). This 
is a manual on how to manage projects 
“doomed to failure” and turn them into 
successes. That sounds like pretentious 
nonsense, and coming from anyone but 
Yourdon, it probably would be; but this 
book is well worth your time and money. 
Yourdon’s been there, and he can write; 
if you manage software projects and 
you’re not the pointy-haired guy in “Dil- 
bert,” you will want this book. 

The book of the month is a good novel 
by Victor Koman called Kings of the High 
Frontier. Unfortunately, it’s intertwined 
with a bad novel and at least two dull polit¬ 
ical tracts. The book is about getting to 
space despite NASA and the government, 
and I kept reading it, but I have to say, 1 
skimmed a fair amount. Mr. Heinlein said 
that he never saw a book that couldn’t be 
improved by cutting from 10 percent to 50 
percent; this one is no exception. It also 
suffers from putting characters in funny 
hats (literally in one case). In fairness, it 
covers a lot of territory, and big multi¬ 
viewpoint novels can get away from more 
experienced novelists than Koman. 

Many years ago, 1 postulated “infor¬ 
mation utilities”: places where you might 
put intellectual work, such as a novel. 
Those who want to read your work would 
pay a small fee direct to you. “Where,” I 
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Technology Today airs Saturday afternoons at 4:00pm EST/1:00 pm PST on CNBC, to a potential 
reach of over 60 million households. Visit our World Wide Web sites at: www.gsnetwork.com and 
www.technologytoday.com to get the latest solutions to today’s technical issues. 


This program is produced and paid for by 


2 I 30 

phone: 56 1.4 77.. 


Global Solutions Network 

powerline road, boea raion, ft 3 3433 
250 o fax: 56 1.4 77.3256 o www.gsnetwork.com 


f| JJ-- f[ IJ L 

HOW WOULD YOU ^KE YOUR WORLCj TODAY? 


TOMORROW'S TECHNOLOGY TODAY 

The national television series Technology Today will investigate the techno¬ 
logical topics and trends that most affect the business world. Through infor¬ 
mative symposiums, entertaining segments and exclusive interviews with 
today's leading industry experts, we will explore solutions to today's toughest 
business problems. 

Join These Leaders 


innovus 


Inferno 

Hot Technology... Cod Applications'" 


Discover Innovus Multimedia. It's the multimedia solution to create high 
impact, easily revisable training and information systems. It's the only multi* 
media tool with presentation software, multimedia authoring programs and 
application development tools. 

Lucent Technologies presents Inferno, the first real-time network operating sys* 
tern that lets all kinds of devices chat or share info with each other over any 
network. Providing true network interoperability. Inferno can change the way 
you work altogether. 


How do you protect your computer system from Internet hackers? With a wall—a 
firewall. The Norman Data Firewall is the only firewall that scans incoming and out¬ 
going files for computer viruses and security sensitive words and phrases. 


Elements from Neuron Data provides a comprehensive, component-based devel¬ 
opment environment designed to meet the toughest IT challenges. Elements 
gives you true high-end cross platform support and business process modeling. 























Chaos Manor 


T 


Virtual Publishing—and Virtual Travel 


asked rhetorically, “is the need for that 
bloodsucking publisher?™ In those days, I 
didn’t realize that the physical production 
of books was one of the least of the tasks 
of the publisher. That gets contracted out 
anyway: few publishers own printing 
presses. What publishers do is edit books, 
arrange for publicity, and distribute them. 

In KonuuTs case, distribution is elec¬ 
tronic; visit http://wwwpulpless.com for 
instructions. You can download the book 
in Adobe Acrobat or other formats. You 


can also arrange to have a copy printed and 
mailed if you don’t want to read it on¬ 
screen. Pulpless pays the author something 
like half the money received. I read the 
book on the airplane. I probably wouldn’t 
have if 1 hadn’t had a paper copy; reading 
iron-screen in an airplane seat would have 
been pretty grim. 

Within a few years, however, f suspect 
we’ll have small, portable “book ma~ 
chines” about the size and weight of a 
paperback and capable of reading discs off 


smaller versions of a CD-ROM drive. The 
book machines will be as easy to read and 
as convenient to carry as a book. When 
they become widely avail able, they will 
completely change the publishing industry. 
It’s not that books, especially hardbound 
books, wi 11 go away; but much of the mass 
paperback publishing will be displaced by 
personal book machines. 

When that happens, there will still be 
the need for editors; and there will be so 
many books available that there will be 
an even greater need for reviewers. 

ft’s late, and I’m out of time and space. 
Next month, more of same. Stay well. 0 


Jerry Pournelle is a science fiction writer and 
BYTE’s senior contributing editor. You can write 
to jerry cjo BYTE, 29 Hartwell Ave., Lexington, 
ALA 02173. Please include a self-addressed, 
stamped envelope and put your address on the 
letter as well as on the envelope. Due to the high 
volume of letters, Jerry cannot guarantee a per - 
sonal reply. You can also contact him on the 
Internet orBIXat jerryp@bix.com . You can tnsit 
the Chaos Manor Web site at http://www 
.earth li nk.net/-jerryp/. 


PRODUCT INFORMATION 


All-In-Wonder 

2MS r $299;4MB, $329 
ATI Technologies 
Thornhill, Ontario, Canada 
9O5-902-29OQ 
fax:905-982-2620 
h ttp :ffw w w. ati tech x a/ 

Enter 1098 on Inquiry Card. 

Armada 4160T about $3999 
Compaq Computer 
Houston, IX 
28!-514-0484 
fax:281-514-4583 
http ://w w w.co nip aq .co in 
Enter 1089 on inquiry Card. 


Magnum 600ES Personal 
Hub Plus $1095 
Garrett Communications 
Fremont. CA 

510-439-9071 
fax:510-430-9072 
http;//w w w.g arre ttco m.com 
Enter 1090 on Inquiry Card. 

Monster Sound $i 79.95 

Diamond Multimedia 

San lose. CA 

800-468-5846 

fa x: 408-325-7070 

h ttp:// w w w.diam ond mm.com/ 

Enter 1091 on Inquiry Card. 


Netscape Communicator 4.0 
$59 [Standard Edition] 

$79 [Professional Edition} 
Netscape Communications Cerp. 
Mountain View, CA 
800-638-7483 
650-254-1900 
fax:650-528-4138 
http ://ho m e. netsca pc.co m 
Enter 1092 on Inquiry Card, 


FREE to Job Seekers 


Looking Jor your best career move? 


BYTE 



i 

\JobNet 


For nationwide exposure to hiring companies seeking quality Information Technology personnel, 
join the BYTE JobNet Registry today. For more details, click BYTE JobNet Quick Tour on our Web site. 


Hundreds of IT jobs! Find out instantly if you qualify 



Search the 

Register 

Create an 

Reply 

Receive IT job 

Choose when 

BYTE JobNet 

online for 

updatable 

automatically 

notifications 

to reveal your 

IT job Bank. 

free! 

online resume. 

to any fobs. 

by E-mail, 

identity. 


BYTE 


.com/jobnet 


WWW. 

A partnership with Elephant Online Information Technology Employment Matching Service 


Technical recruiters: To become a new client of BYTE jobNet, E-mail sales@elephantonline.com, or calf 1-800-632-7946. 


Code: ITCG-8Q0Z 
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BUYER’S 

GUIDE 


Essential Products 
and Services for 
Technology Experts 


Mail Order 

Top mail-order vendors offer the 
latest hardware and software 
products at the best prices. Page 148 


H ard ware/Software 
Showcase 

Your full-color guide to in-demand 
hardware and software products, 
categorized for quick access. Page 156 


Buyer’s Mart 

The BYTE classified directory of 
computer products and services, 
by subject so you can easily locate 
the right product. Page 162 
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Big Things Come in Small Packages, 






Call 1-800-800-6889 now! 





American Advantech Corp. 

750 East Arques Ave., Sunnyvale, CA 94086 
E-mail: lcinlo@advantech-usa.com 
Homepage: www.advantech-usa.com 


Sunnyvale: Atlanta: 

Tel: 408-245-6678 Tel: 770-409-7878 
Fax: 408-522-1883 Fax: 770-409-7895 
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Introducing 



How does 
jiha 21164 
running at 500Mhz 
for under $3993! 

to m 


••• 

* 


CAD/CAM' ANIMATION • VIOtO EDITING • INTERNET/INTRANET - SOI SERVERS 



tm 

AlphaPowered 


Polywell offers Alpha based systems 
designed to BLAST through the heaviest, 
most intense tasks you can throw at them!! 
(SOOMhz DIGITAL Alpha System with 64MB ECC RAM, 
5.1GB Ultra Fast Hard Drive, 

Open GL Accelerator Graphics Card & 

NT 3D Workstations) 




So what are you waiting for? - — " — ~ 

Call today... if you feel the need for SPEED! 

I n(K; I VMi •V , j !< ' I _- -••• 

Alphnpowererf is a trodemark of Digllal Equipment Corporation circle 175 on Inquiry Card. POLYWELL 

Wnranly and Supporl 5 \ S T p M S 

5-year ii-jimisfi liar, 2 year slumlord purls 

Whi, support, Dfii 0 Mi.iHit.wvii. Polywell Computers -1 461 San Mateo Avenue ■ South San Francisto - CA 94080 USA 

1 day money hud guarantee Tel: (415) 583-7222 Fox: (415) 583-1974 Email: lnfo@polywell.tom Web Site: www.polywell.tom 


~KkL . 





AUTOMATICALLY DECODES AND COPIES 
VIRTUALLY ANY CD FORMAT. 

CD-ROM, Audio, CD-DA CD-XA 
Mac, Mixed Mode, and ISO9660. 

INTERNAL A/V HARD DRIVE. 

Store* bit-by-bit disk, images 
for instant duplication. 

EXTERNAL SCSI PORT WORKS 
UKE A FAST CD WRITER. 

Connect it to your PC or Mac 
and use it to design custom CDs. 

Software included freel 


r< 


run 


TOTALLY SELF-CONTAINED. 

No additional hardware or software 
is required. 

AUDIO EDIT FEATURE. 

Allows you to select and copy 
Audio CDs, track-by-track, or 
disk-at-once, to create your own 
custom Audio CDs. You can 
arrange your music to suit yourself. 

AVAILABLE IN STANDARD 19" RACKMOUNT. 

Call today for multi-drive e3 high speed 
indiLitrial duplicator specifications. 


COPY ANY CD 
CREATE AUDIO CDS 
NO COMPUTER 
REQUIRED 


CD DUME-IT1 

Instantly duplicate CD-ROM 
disks for software distribution. 
Make spare backup copies of 
your valuable software. Produce 
disks quickly and economically. 
No CD design or multimedia 
production is required. 

HOW EASY IS in 

One-button operation means 


BUY MANUFACTURER DIRECT: $ 1295 

408-743-8732 

anyone can use CD Dupe-It! 
Simply insert your original disk 
and push “enter." The onboard 
fast multimedia processor decodes 
the CD format and copies it to the 
internal A/V hard drive. Insert 
blank recordable disks and make 


as many exact copies as you like. 
You'll easily and quickly produce 
identical bit-for-bit duplicates. 




CORPORATE SYSTEMS CENTER 

www.corpsys.com 


CD DUPE IT! IS SOLD AND INTENDED FOR BACKUP AND IN HOUSE DUPLICATION PURPOSES ONLY. COPYRIGHT LAWS MUST BE OBSERVED. CALL FOR RACK MOUNT AND MULTI-DRIVE COPIERS. 
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Buy Any Two CBTs at 
the regular price and 
get The Micro House 
Technical Library™ 


he first 100 % Computer Based Training (CBT) programs on 
CD-ROM to fully prepare you for Novell’s CNE, Microsoft’s MCSE 
and the A+ Certification exams. ForeFront’s Self-Study Courses give you 
flexibility and portability unmatched by traditional training methods. 
You’ll study at your own pace using our easy to follow, step-by-step 
format. Study whenever and wherever it’s convenient for you! 


• All on one CD 

• Interactive simulations for hands-on exercises 

• Study at your own pace 

• Hundreds of practice questions 

• Priced below competitive products 

• Everything you need to prepare for the examsi 





Become MCSE Certified ...FAST! 

The ForeFront MCSE Self-Study Course ™ ensures the highest rate of retention so that 
when you complete your training you'll be fully prepared to pass your MCSE exams. 
You’ll be ready and confident to go into the workplace to effectively plan, implement, 
maintain and support information systems in a wide range of computing environments, 
using Windows NT and other Microsoft Server products. 

Contains All 6 Training Modules! Call for Special Pricing! 



Become CNE Certified ...FAST! 

The ForeFront CNE Self-Study Course™ provides fast, effective and convenient 
training to anyone wishing to become a Certified NetWare Engineer, even when 
hampered by a busy schedule. Our CNE CBT allows you to learn and practice 
everything you’ll need for full NetWare certification. 

Contains Ail 7 Training Modules! Call for Special Pricing! 



m 



VlSfef 


Become A+ Certified ...FAST! 

Getting A+ Certified will help open the way to further advancement in the corporate world. 

The ForeFront A+ Certification Self-Study Course™ is a hands-on self-study course 
that will give you all the technical material, knowledge, interactive exercises, and 
confidence you’ll need to pass your exams and excel in today's competitive 
PC repair marketplace! Call for Special Pricing! 


Call for Special Discount Pricing Today! 



• Free Technical Support 

• Next Day Shipping 

• Performance Guaranteed 


1 -800-475-5831 


Local US: (813) 724-8994 - FAX (813) 726-6922 


Ireland: 1800 66 00 11 UK: 0800 279 2009 
Europe: (353) 1 670 3177 Fax: (353) 1 670 3211 


FOREFRONT 

DIRECT 

25400 U.S. Hwy. 19 N„ #285 
Clearwater, FL 34623 
http ://www, ffg .com 


Copyright ©1997 ForeFront Direct, Inc. Al! Rights Reserved. ForeFronl CNE SelFStudy Course, ForeFrart At Certification Sstf-Study Course and ForeFront MCSE Self-Study Course are trademarks of ForeFront Direct, Inc, 
The ForeFront Logo is a trademark of the ForeFront Group, ire. All other trademarks are the properties of the*r respective holders. ForeFronl Direct Inc. is a subsidiary at ForeFront Group, Inc. 
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Lotus. 


.cJq/w'/vo 



Benner 7-8. 1957 

MO SC ONE CENTER * SAN FRANCISCO CA 


JOIN US! 

LOTUS DOMINO 
WEB DEVELOPERS 
CONFERENCE 97 



what pu pt 

Only at the Lotus Domino 
Web Developers' Conference 
97 will you hear the latest 
announcements about a 
technology which is trans¬ 
forming both site and appli¬ 
cation development processes, 
gain the knowledge you need 
to iinplement an d utilize 

*‘.S J - r. _ | 

Domino -based tools and 
sendees; and learn how to 
dramatically expand your 
customer base and business 

value of your Web applica¬ 
tions with Domino 4,6, And\ 

i 

this is one of the first places 
where you ll be able to catch 
a glimpse of Release 5.0! 


You’ll get more than just ► 
the usual three day tradeshow 
in San Francisco’s Moscone 
Center.,.check out the 
highlights for the Lotus 
Domino Web Developers' 
Conference 97: 

► 

► 3 Keynote Sessions 

► 4 Technical Education 
Tracks focused on Domino 
4.6 including Application 
Development, Business 
Solutions. Deployment and ► 
Programmability 

► Domino Partner Pavilion 

with more than 25 exhibitors > 
each displaying the latest 
implementations of 
Release 4.6 

► 

► Lotus Learning Lab (L3) 

where developers get 
one-on-one face-time 
with Lotus Education 



The Playroom where you can 
climb onto a mock rock with 
the sponsors of the Colliers 
Lotus Notes Everest Expedition 
to find out rock climbing IS as 
difficult as It looks 

The Cafe where you relax, 
revi ve a n d reco n n ect... ta ke 
advantage of our couches, 
cappuccino and e-messaglng 
center or sit-in on a “Meet the 
Expert' discussion 

2000 face-to-face opportuni¬ 
ties to network with other 

developers 

Welcome Reception at the 
Thirsty Bear, a hot San 
Francisco micro-brewery 

The Gala Party at the unique 
Expioralorium on the site of 
the 1915 Panama-Pacific 
International Exposition 

.and much morel 


S OF. T S A N K 

STUDIOS 


more 

in f 0* BBB.4S4.SSaSor41S.S70.G93G 

h Up ://www. 1 otu s. Co m/d o m i n o/devco n 97 








ultimate data storage#. || 
performance 8* reliabniw 
is over. Do it right. Do it ii 
with Raidtec Fibre Chanml,i f i 
Fibre Channel is the best - 
technology for pe rfo r m ance reliability 
8 e storage capacity. Raidtec's 
FibreRAID tM controllers St FtbreArray™ 
subsystems run rings around other 
data channel technologies. DO Fibrjej 


YOU 


U 


Your nuest for 


lOOMB/sec bandwidth, greater m 
than 4000 IQs/sec, & expansion fll 
to 1 terabyte per controller. But 
data speed is only half the storyB 
Fibre Channel provides unsur- m 
passed fault tolerance, distance, ^ 
& clustering capabilities. For the 
complete picture co ntac t Raidtec Ip 
receive a free video, "The Black 
White Guide to Fibre Channel." 

DO FIBRE CHANNEL RIGHT, I 
DO IT WITH RAIDTEC., BL. ^ V 










fee 


CORPORATION 

www.raidtec.com 

Ratchet Corporation (USA) 

Tel. 770 664 6066 
Fax. 770-664 6166 
eMail: raidtec@raidtec.com 

Raidtec Corporation (Europe) 
Tel. 353 21-353440 
fax. 3$1 21 3S3799 
eMail: ra i d tec© raid tec. ie 


FCLC 
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Managing Multiple Servers? 



Think MasterConsole for Rock-Solid Control 


Save Time, Space, & Money 

MasterConsole is the premier KVM switch, engi¬ 
neered to provide complete, reliable control of all 
your systems from a single keyboard, monitor, and 
mouse. It improves operations and eliminates the 
cost and clutter of unnecessary peripherals to save 
you time, spoce and money. 

Hardware & Software Independent 

MasterConsole's unique technology enables flawless 
control of 2 to 64 computers in any combination of 


PCs, Macs, ond Suns, running any operating 
system or application software. Thousands 
already rely on MasterConsole. So can you! 
For more information coll 


800-RCI-8090 ext. 71 



“We hied other products but they were flat-out 
unreliable. MasterConsole is rock-solid." 

Rick Jorgenson 

Manager, Information Systems 
Precor 


Hi Raritan 

Raritan Computer Inc. Tel. 908-764-8886 
400 Cottontail Lane Fax 908-764-8887 
Somerset, NJ 08873 

E-mail sales@raritan.com http://www.raritan.com 



fir. 


See Us At NetWorld+Interop in Atlanta 
October 8-10. Booth 8012 


MasterConsole ond MasterView are trademarks of Raritan Computer Inc. 


ISO 9001 Certified 


Custom 


SCSI Cables - Terminators - Cases 


I f you want Ultra SCSI Performance use our Teflon Cables & Active Terminators. 


SCSI Active a 

Terminator 



From: 

_ $59 

Four models available with optional Remote LED 
Pak. These are the finest terminators available, 
they fix SCSI problems and improve reliability. 


• Improves SCSI Bus Performance 

• Less Errors: More Reliable Data Transfer 

• Diagnoses Problems • Analyzes Signal Quality 
FcaUacs 

• Active Regulation • Fast 50 & Fast Wide 68 

• Status Indicators • Gold Contacts 



^ «Upto 14 Devices to ICon yxjter 

• Share Devices Between 2 Computers 

Features: 

• 2-1 Active Digrtal SwitcfVRepeater 
• Regenerates SCSI Signal for Long Runs 


From: 

$599 

Cold Diagnostic Adapters 

Styles Gender Changers 
• Both 50 pin and 68 pin 
(all combinations) 


L nuo/jic 


Styles . 68 pin Drive to SO Bus 
• 68 Pin Drive to 50 Pin DC 
(runs wide drive as narrow) 

Iran M pin imi SI pin bua 

Styles : 68 Pin Adapter Wide to 50 Pin Narrow 
# M Q • 68 Pin External Adapter to 50 Pin 
From: _ (converts Host Adapter) 

urkitoSOnnCeilriMiii 
mSO fhiMicraO A4^» n 


Styles : For Adaptec Ultra Wide Cards 
• Adapters with partial 
termination built in for 68 to 50 
converters (converts Host Adapter) 


♦ 



SCSI Vue "Gold 

piagnostic Cables 

Benefits : 

• No Loss Of Important Data 

• Faster Performance 

• Test Cable Integrity 


• Diagnostic Indicators • Large Ferrite Filters 
• Triple Shielding (Unique Design) 
$39 • Double Gold 20u* Plated Connectors 

• Extra Heavy 26 Gauge Wire • 100 Styles in Stock 

90 Ohm External Cables 

Benefits: From: $159 

• Ultra SCSI 40 MB/s operation 

• Fixes Ultra SCSI Cable Problems 
Features: 

• Perfect 90 Ohm Impedance Match 

• Triple Pronged Connector With Gold contacts' 

Cold .8mm Ultra SCSI Cables 


Our knowledgeable SCSI Technicians will solve all your SCSI 

ternal Ultra SCSI Cases Custom To flo . 1 Internal ( 

tom Teflon Cable Available 
In 1 Day for Raid A Arrays 





• Faster Performance 

• Test Cable Integrity 
a No Loss Of Important Data 

Features 

New Brnm Ultra SGI Connector 
^4/IQ • Triple Shielding (Unique Design) 

From: J I U y . ooUbke Gold 20u* Plated Connectors 
• Diagnostic Indicators • Large Ferrite Filters 


From: 

$99 


wrwi 

Temperature ALARM' 

Automatic Monitor & Control 


The Vertical 3 5" Case Kit offers a 
small transportable package Ideally v - f 
suited for moving around, this durable 
case can take a beating. Universal 35 ^ 

Watt power supply From: $59 

The Horizontal 3.5" or 5 25" Case Kit 
Offers a stackable solution 
for any desktop need. 

Shown with Optional Bay 
Cooler installed. 

Upm Ncr m6 Cl w d Fact Mnddi Available 
^ Qpg—mall OMwA—aakfc . 

lay CfifiifiE Kit keeps those 
Dual FanX HOT Ultra SCSI Drive* 

Bracket $29 C0LD ** IC SU ■ 


HOT SWAP Puli Qul B ays 
Compatible with all 50 pin & 68 p 
SCSI Buses up to Fast SCSI 2. From: 



Granite Cables Are The Best Because They're Engineered Right 

Granite Cables were designed by SCSI Engineers to 
be the . • et. Everything 

about them means better performance and higher 
reliability. Our design incorporates an exclusive 
shield that protects the Acknowledge and Request 
lines from noise. Large Ferrite beads are installed 
on all cables to protect them from static and noise. 

Every cable incorporates a LED indicator that lets 
you know it is operating properly We also use 
more GOLD on every cable. Add to this our imped 
ance matching techniques and you have most of 
what makes us THE BEST! 



• Less Errors, Ultimate Performance j 

• Silver Wire Improves Signal Quality 

Features: ■ 

• Perfect 90 Ohm Impedance • Custom!? 

• Triple Pronged Connector - Gold contacts Silver Wire 




cusiom oe pin ana w pm 
allow you to use narrow i 

ft 

K Included 


68 Pm Internal Cables, custom or stock, from 1 to 
15 SCSI devices per cable . We can also make 
Custom 68 pin and 50 pin Combination Cables that 
allow you to use narrow drives on a wide cable. 

Active Digital 
SCSI Repeater 

From: $139 

Benefits: 

• Models for ail SC5I types 
■ Fixes SCSI Cable Problems 
Features • Doubles Cable Length (up to 180 

• Active Termination and Signal Purification 

• Ultra Fast Performance for Added Capabilities 

• Diagnostic Capabilities • 3 (Kj" Gold Contacts 

OEM SCSI Repeater 

If you integrate SCSI Raids or 
Arrays and are having problems 
making it work, the Granite SCSI 
Repeater will make it work. Designed to fit inside 
any computer or external case 

SCSI Cable Tester - LED Readout 

This Digital SCSI Cable Tester can test all the popu¬ 
lar cable styles for opens, shorts, and unreliable 
operation. Battery powered for easy use any¬ 
where you need it 
Three models to 

choose from: _ _ 

• SO pin IDC From 

• SO pin Centronics ^ $49 

• 68 pin MicroD ’ 



Online Catalog at., www.scsipro.com 3101 Whipple Rd. Union Gty, CA. 94587 Ph: 510-471-6442 Fax 510-471-6267 
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Breakthrough me clutter of 

multiple keyboards, monitors, and 
mice with this latest INNOVATION 
from Rose, This switch has every 
feature you asked for: 

Switches several servers or computers to 
a single monitor, keyboard, and mouse 

Supports any mix of PC, Apple, Sun, 

RS 6000, HP 700 series, DEC Alpha, SGI, 
or other computers from any keyboard 
or mouse 


Hash memory for future upgrade 
of fea tures 

Easy to use OverView™ system gives 
control and status with on-screen graphics 

Many other features! 

Rose Electronics invented 

the first keyboard-monitor switch, 
We have an extensive line of key¬ 
board and video control products 
for any application. 


CALL TODAY FOB FREE CATALOG: 

♦ Keyboard/Video Control 

♦ Print Servers 

♦ Data Switches 

800 - 333-9343 

Visit our web site at www.rosel.com 


vT-^electronics 


Front panel has keypad for easy selection 
of computers and configuration 

Front panel display shows computers 
name and other information 


Command to switch can come from your 
keyboard, front panel, or RS232 port 

Simple to use keystrokes switch 
computers for fast and easy control 

Built in daisy-chaining to support up 
to 256 computers 




























HARDWARE SHOWCASE 


Add-In Boards • Communications • Data Acquisition 


Data Acquisition 


PC DES/RSA CARD FOR MS-DOS, WINDOWS. 
WINDOWS NT. OS/2 A SCO-UN1X 


You can easily integrate ttie 
PC DEStfRSA o#rd in your 
client/server. PC or worksta¬ 
tion environment or use il as 
a DES and/or RSA chip eva¬ 
luation board at all stages 
from design to production 


"2 igr speea DcS encryp* 

3 tion, supports all DES 
modes itictiiding tnpfe DES. 
MAC. & key generation 

igh speed RSA encryption 
up to 1033 bit keytength. 
and battery back-up storage 


European office: 


ardware true random DES 
and RSA key generator. 
BOOT ROM socket 


chaussee de Cauroelies 113 
8-SQ41GOSSELIES (BELGIUM; 
phone: +32.71/3757.11 

fax +32.71/3757 69 _. 

e-mail mfoevasco com us ot,ice: ' 919 S Hi gWand avenue, suite H8-C. LOMBARD IL 60148| 
’phone: ^30 932.8844 fax +630.495 0279 


Circle 140 on Inquiry Card (RESELLERS: 141) 



TheCommum 

Run DOS from ROM. Stand 
alone 386 CPU has 7 Serial, 
Ethernet 8 . PCMCIA $ 289 tq ' 

KS-67 CPU with AMD 386-25MHZ. 

Up to 6MB DRAM, FLASH, SRAM. 

7 std. Serial ports with FIFO (RS481 
2 Par., PCMCIA , Ethernet & AT Bus, 


'Www.kila.com 


1 le 5 @kila.com 
303-444-7737 
Fax 303-786-9983 



Your solution for 
portable expansion 
and data acquisition 

▼ PCMCIA to ISA Bus Buy Direct - Over 190 

expansion systems high quality data 

▼ PCI Bus products- in stock acquisition products! 

▼ LabVIEW Drivers available 20 Years Experience 

▼ WinNT DDE-Server for InTouch 
V Ask for your FREE 280 

page Product Handbook 


Distributor 
& OEM 

inquiries welcome 

www.contecusa.com 


CONTEC 

W' MICROELECTRONICS USA INC. 

2190 Bering Drive, San Jose, CA 95131 

1 -800-888-8884 
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Circle 153 on Inquiry Card. 


World’s Fastest A/D Cards 


CompuScope 8012A/PCIM 

• 100 MSPS. 12 Bit A/D Card 
on PCI Bus 

• 100 MB/s Data Transfer 
Rate to PC Memory 

• Up to 1 Meg Memory 

• Extensive Software Drivers 


GaGc 




1-800-567-GAGE 


Gage Applied Sciences Inc. 

1233 SFwtoume Howl Suite 400. Soufft Butington, VT 06403 AsK for extension 3425 

T*+ t -800-557-4243 Fax: 1-800-790-841 1 o-matl: prodlnfoO{jafl*-applted.coni w*b site; Mlp://www.ga 0 e-applled.oom 
Outside ih* U S., contact Gaga at 5610 Bon Franc. Montreal, QC, Canada H4S !A»Tet: <514) 337-6893 Fax; (514) 337-8411 

Circle 154 on Inquiry Card. 


Portable Data Acquisition 



a For notebook PCs 

▲ 12- or 16-bit, 100 kHz or 1 MHz 
sampling 

▲ Up to 256-channel expansion 

▲ Measure thermocouple, RTD, strain- 
gage, accelerometer, high-voltage, 
high-isolation, & other signal types 

a DOS fM , Windows" - , Window’ 95, 
DaqView™, DASYLab IM , LABTECH 
NOTEBOOK™, Snap-Master™, & 
LabVIEW* drivers available 


216-439-4091 A Fax: 216-439-4093 A http://www.iotech.com 




Circle 155 on Inquiry Card. 



Virtual Instrument Developers Tools - 
Free Evaluation CD 

The new Software Showcase CD-ROM includes free 
evaluation versions of the industry LabVIEW graphical 
programming and LabWindows/CVI C/C++ development 
tools for virtual instrumentation. Also included are 
ActiveX controls for Visual Basic, Excel tools, and 
analysis and visualization software. 

National Instruments 

Phone: (512) 794-0100 Fax:(512) 794-8411 

(800) 433-3488 (U.S. and Canada) 

E-mail: lnfo@natinst.com WWW: http-y/www.natinst.com 

Circle 156 on Inquiry Card. 


















































Data Acquisition 


Desktops • Industrial Computers 



PC-in-a-Bax 

Run DOS from ROM. Portable 
System has 386 CPU, graphics 
LCD, PCMCIA $499*<n 


Complete with 25MHz Elan 386, CGA 
controller, LCD and keypad. Up to 6MB 
DRAM, FLASH, PCMCIA, 3 Serial, 

2 Parallel, battery operated. 


303-444-7 

sales@kila.com 


DOS-IN-ROM 

www.kila.com 


Why have the new LaserLite DuraTrax , 
and LaserLite Pro received such 
outstanding reviews? 



Because metal cases provide impressive strength 
and durability! You get over 100,000 scans from 
one set of batteries! And, you get easy-to-use 
Windows'" software to build your application! 

Best of all—LaserLite, DuraTrax, and LaserLite Pro 
are uniquely affordable! 



Call for your free infor¬ 
mation packet today. 


C€ 


1105 N.E. Circle Blvd., Corvallis, OR 97330 
541-758-0521 • Fax 541-752-5285 • http://www.videx.com 

GCOB34 


Circle 157 on Inquiry Card. 




Let your true colors 
shine through 




Advertise your product in the 

BYTE HARDWARE/SOFTWARE SHOWCASE 

the popular, affordable, 4-color advertising section! 

For more information call your BYTE sales 
representative (see listing, page 165) 
or fax 603-924-2683 

4 


BYTE Magazine. 

It's not for everyone. 



Industrial Rackmount Computers 



Industrial PC systems Solution: 

• Single Board Computers 486 ~ Pentium Pro 

• Passive Backplane 3-slot ~ 20-slot 

• Wall Mount/19" Rackmount Chassis 

• 4/8/16 Ports Switch Box (PC/KB/Mouse) 

• AC PS 90 - 260V, DC PS +12V/+24V/-48V 



ACI SYSTEMS 

Western Region: 1-800-983-1177 
Eastern Region: 1 -800-886-2243 


Fax: 1-415-428-0866 
Fax: 1-617-938-8037 


Circle 142 on Inquiry Card (RESELLERS: 143). 


industrial PC Power Supply 


■ 85~265VAC, -48VDC, 
+24VDC, +12VDC input 

■ 70W-350W output 

■ 60KHz PWM control 1C 

■ 0~55°C operating 

■ MTBF > 20 years 

ICP ACQUIRE INC. 

CALL: 1-415-967-7168 
FAX: 415-428-1172 



Circle 144 on Inquiry Card (RESELLERS: 145). 


PROTECT Your Customers with APPRO 

Fault Tolerant Industrial Computers 

CrAnite _ _ 

- i Full Line of Rack Mount 

Products 

• Systems Configured To 
Your Specification 

• Custom Chassis Manufactured 
When You need It 



Catalog 
On Line! 


PROMO# ABlOOe 


www.appro.com 

E-Mail: lnfo@appro.com 

800-927-5464 




fuJiutrml tjf TlMttnum ' 

International, Inc. 

446 South Abbott Avc., Milpitas, CA 95035 
Td (406)941-8100 ■ fax (406) 941 8111 


Circle 163 on Inquiry Card (RESELLERS: 164). 



Industrial PC Enclosures 
Tower PC Enclosures 
Tower Dnve Enclosures 
Rack Systems 
Rackmount Accessories 
CPU Cards and Backplanes | 

Rackmount Drive and PC Enclosures 1 
I Industrial PS2 Power Supplies | 

Redundant N+1 Load Sharing Power Supplies 

Phone: 1 -H 00 - 255 -O 267 Email: infix Hgcnco n 

I nternet: http://www.8ligcr.com Postal: i so t.Ureg St.# 105 Sparks, nv *94? i 


Circle 165 on Inquiry Card 
(RESELLERS: 166). 
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HARDWARE SHOWCASE 


Industrial Computers 


RACK MOUNT PC PRODUCTS 


SINGLE BOARD COMPUTERS 
•486 to Pentium Pro SBCs 
•Up to 200MHz Pentium Processors 
•Integrated video and SCSI models 
•ISA and PCI passive backplanes 


>*■ tf , 


ENCLOSURES 

• 10" color or 9" mono SVGA monitors 
•8 and 14 slot ISA/PCI backplane models 

• Systems built to customer's specifications 
•AC and DC input power supply options 



MONITORS AND KEYBOARDS 
•9" to 17" rack mount monitors 
•Mono SVGA to Multi-frequency models 
•Rack Mount keyboards with integrated mice 
•Rack Mount monitor and keyboard enclosures 


PRINTERS 

.Inkjet printers and printer enclosures 
* -IBM graphics dot matrix printers 

•Parallel or Serial Interface 

wour free Ra^k Mount PC Product catalog 
1 -888-RECORTEC 
Or visit our web page 
http://www.recortec.com 


RECORTEC, INC. 

1290 Lawrence Station Road 
Sunnyvale, CA 94089-2220 


Tel: (408) 734-1290 
Fax: (408) 734-2140 
E-mail: info@recortec.com 


Circle 162 on Inquiry Card. 


Industrial Computers • Laptops/Notebooks 



Rackmount Enclosures 

1U to 6U Configurations Dual Motherboard Wide Body 
17 to 26 Inch Depths Wall Mount and Table Top Nodes 
Multiple CPU Systems Full Line of Rack Cabinets 

Integrated Monitor Units Over ££ Models Available 


?/nqfe bsolsl Ccmpufer? 

Pentium to Dual Pentium Pro 
Up to 233MMx Pentium Processors 
2 Slot to 20 Slot Passive Backplanes 
ISA/PCI Dual System Backplanes 




P e.f./ ,p ft 9. r .q 1 j 

Keyboard Drawers 
With Trackball and/or Mouse 
Rackmounted Switches. 
Monitors and Flat Panel Displays 


Po»ver smjlbIL&a 

Industrial Grade 
A/C Up to 800W Hot Swap 
D/C Up to 600W Hot Swap 
ATX Available 



In House Manufacturing ancJ Engineering 
Custom Units and Colors Available 
Enclosure Pricing From $150.00 

Tri MAP International, Inc. 

4569-A Las Positas Road - Livermore. CA 94650 
Phone (510) 447-2030 - Fax (510) 447-4559 
www rackco.com or Email at trimaplntl@ear1hlink.net 



Circle 161 on Inquiry Card. 



Circle 167 on Inquiry Card 
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FASTEST 

DRAW (-ing speed) 

IN TEXAS. 

“Not to mention California.” 


PERFORMANCE 
233mhz Pentium 
with MMX, 512K L2 
(external) cache, 
64-bit PCI graphics, 
up to 128MB o RAM, 
and 3GB o' Hard 
Drive space all 
add up to make it 
15% fester than our 
last 233mhz MMX 
notebook I 

SATISF ACTIO N 
A 30-day money-back 
guarantee, plus the 
fastest tech support 
call response In Texas, 
too. Try it! 

See our web site 
or call our friendly 
toll-free number 
for more details. 


Micro International Inc. 10850 Seaboard Loop. Houston. TX 77099 
Top quality PC's with excellent service and support since 1984! 
Houston: (281) 495-9096. Fax (281) 495-7791. 

Hours: 8:30-6 Mondax-Friday. 

1 -»uu-y67-»tttt7 

Internet: http://www.pcmint.com 






































Multimedia/CD-ROM • Networking 


Networking • Programmable Hardware 



4 Video Windows 

from a PCI Card 


* 4 Concurrent Real-Time Videb Windowing 
oo a Single PCI Card 

* NTSC, PAL, SECAM 
Non-synchronous Video Source 

* Dynamically Steed Video Windows 
Di splayed At Any Position 

* Remarkable High Quality Video 

* Mat VGA Res, at 1024x76S 

* Max, Video Size at 1024x768 

- VGA Text Graphics Overlay on Video 

- Windows 85 & NT 4,0 API and GUI 


Avltech International Carp. 
Redmond. Washington. USA 

Voice: 425 836-8970 
Fax: 425 836-8976 


Circle 147 on Inquiry Card. 



NEATO „ USA: 250 Dodge Ave * Eosl Haven.. CT 06512 * 203-466-5170 
Fax 2 0 3-466-5178 * 600- 964 -SS00 

Europe: +44 (0)990 561571 * Fax +44 (0)181 932 0480 Mastercard * AMEX * 


Circle 146 or inquiry Card. 


DESIGN PRINT • APPLY PACKAGE 


PRODUCE PROFESSIONM-IOOKING 
CD LABELS & JEWEL CASE INSERTS 

F0 « $79.95 

Create your owo artwork On Your Computer 
with NEATO Templates. 

2 Print on Loser or InkJet using NEATO 
CD Labels 6 Jewel Case Inserts 

3 Using the NEATO Label Applicator, apply 
^ labels... PERFECTLY EVERY TIME! 

ft Insert Tray Liners & Booklets created with 
CD-FACE io complete your package. 


KIT CONTAINS 

• NEATO CD LnEwr Applicator * Set ol Assarted Latels Si rnsfits 

- CD-FAC-f rVl Inflating Dflupn Software (MacjipC} and Backgecmnd An rot Latwis & inserts 

* Disc ti Jewel Cose Tamplaies lor Papular Graphics Programs fMacrPC) 


Who Says?? 

"...All Network Monitors are 


Obviously 
They haven’t 
heard... 







FOCKETWatek 

Palmtop Protocol Analyzer n 

Finite tine P©wer ©if 

LANWatcK 

in the Fatal ®ff yffitw Hand! 

for under $1,500!!! 

Five Central Street, TopsfieUi* MA 01983 
(508) 887-6570 (phone) http://www.guesswork.qom 

(508) 887-6552 (fa*) Email: info@guoBSW€>rkxom 

>r- irir J'.^I.iii,- u .Mnnkumip. .1 di • • tu-wkir hi, t- .in '■ 



a 


Circle 160 on Inquiry Card. 





Moxa is the unique manufacturer providing free APt-232 Com¬ 
munication Library based on Win32 communication program¬ 
ming interface. This API-232 Library simplifies the develop¬ 
ment of your applications, thus saving you time and money. 


Contact tis im lay for RSI Win NT /95 APU232 Library copy. 


MOXA Multiport Board Support. 

• 2 to 256 RS-232 porta per board. 

• Speed up to 921,6K bps 

* Drivers for all popular 0.S. such as Windows NT/35/3-X, 

DOS, UNIX, NetWare, Linux, SCO UNIX/XEN1X, sad so forth. 

* MOXA API-232 Library tor DOS, Windows NT/SS/3.K. 



^ s^ 0 Moxa Technologies 

yXV CD X 524 Weddell Drive. Suite 1 , Sunnyvale, CA 94069 

Tel: (406)734-2224 E-mail: irtl^byte@mo*a,corn 
Fax:(408)734-4442 WWW: hltp^www.moxa.com 



Circle 150 on Inquiry Card. 


mtnm 

NewPwducts 
otim m 


Embedded DOS 

Controllers at 8051 

Flashlite Use your PC 
development tools! No 
more crash and burn eprom! 

■ 2 Se rial Pc rts ■ 8/10 M Hz V-25 

■ 24 Parallel I/O lines a 512K ram 

■ 2 Timers ■ 256K/512K flash 

■ 4 Interrupt Lines ■ X-ModemTransfer 

■ 8 Analog I np uts * incl u de s D 0 S and utilities 

JK microsystems llx 

Cost effective controllmjbr industry www.dsp.com/jkmicro 


QTY 1 



fw.kila.com 


303-444-77: 

303-786-9933 


%-in-ROM 

Run DOS from ROM. Stand 
alone CPU has PCMCIA, A/D, 

3 Ser., 2 Par. $139^™ 

K$- 1 CPU card with NEC V40. 

Up to 2MB DRAM, PLASH, SRAM. 
3 Serial, RS485,2 Par., PCMCIA 
lObitm Modem and XT Bus. 


Circle 1 58 on Inquiry Card (RESELLERS: 1 59), 
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HARDWARE/SOFTWARE 


Programmable Hardware 


Storage • Internet Services 


A-Coref i A-Engine" 




Easy to program in Borland/ 
Microsoft C/C++ 


We have 20+ Low Cost 16-bit Controllers 
with ADC. DAC, solenoid drivers, relay. PC- 
104. PCMCIA. LCD, DSP motion control. 
10 UARTs. 100 I/Os. Customer boards 
design. Save time and money. 


• 2.3*x2.2’ A-Core". 

A-Engine “ 

• AMD188ES. 50+ l/0s, 1112-bit ADC 

• 3 UARTs, 3 timers, 2 PWM, Bat+RTC 

• C library, Development kits 


7n 


-T'T'r.xr 21* FStrMt.su. 104, 

TERN SrtsOWMMHA 

INC Tel: 916758-0180 
_ Fax:916 758-0181 


I tem@netcom.com 

*■■■ http://www.tern.com 


Circle 149 on Inquiry Card. 


BYTE 


Breaks the 4-Color Price Barrier with the 

Hardware/Software Showcase 

See how affordable it is to advertise to BYTE's 
500,000 computer professionals in this section! 

■ 

For more information call your BYTE sales 
representative (see listing, 
page 165) or fax 603-924-2683 





EasyStart Kit 

The fastest, easiest way to develop control systems 
30 I/O lines, RS232, RS485, rugged enclosure, LCD, & keypad 
Includes all necessary hardware, simplified software development 
system, step-by-step documentation and many sample programs. 


INNOVATION IN CONTROL TECHNOLOGY 


Call 1-888-362-3387 toll-free for 
your PK2270 EasyStartKit or 
to receive a free catalog. 

We'll ship within 24 hours. 

Come see us at ISA-TECH, booth #6124 


2900 Spafford Street 
Davis CA 95616 USA 


TEL 916-757-3737 
FAX 916-753-5141 


http://www.zworld.com 
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Original Manufacturer 

AM steel construction Server& RAID Chassis 


SUPPORT 


American 

Megatrends 


Qual, Dual, Pentium Pro & ATX M/B 

- AMI Goliath M/B 

- Digital Equipment Alpha M/B 

- Intel ATX M/B 

- Super Micro P6 NDH M/B 



Intel 

Super* 


^ NS-1400 

- Front occess with 14 x 5 1/4" exposed drive bays ( NS-1400) 
Front access with 16 x 5 1/4" exposed drive bays [MS-1620) 

- Heavy duty power supply options 400w~600w 

- Hot-Swap Redundant 2 x 300w. 2 x 400w. 3 x 300w 

- Afro itvuliiibfr other Server ft RAN) CTiassfr 


REMOVABLE HOT DRIVE MODUUES 

-WIDE SCSI. SCSI or IDE Available . Patent protected 
•Perfect for RAID & removable storage application ^ 





AEH CORP. 

254 S. 5fh Ave., La Puente, CA 91746 
Tel: (626) 369-2608 • Fax: (626) 961-0468 


Circle 151 on Inquiry Card (RESELLERS: 152). 



Surprised 
at your 
web 
rates?! 


Then (all VdueWeb today, the world's 
most affordable web hosting service! 




• T3 connection lo the Internet • 25 Mb of disk spore 

• 1000 Mb of data transfer per month • Truespccch' server support included 

• Daily tape backup (real time audio) 

• Choice of UNIX and Microsoft' • Same doy setup 

Front Page • POP3 E mail accounts 

• Deluded web usage statistics 

• Auto E mail responders 30 Day Money Back Guarantee! 
1H IfA/VP K Ask about our reseller program! 

Tht #1 Choke for Professional Website Developers. 1 - 888 - 846-7756 


Save $10 When You Register Online! • www.valueweb.net • E-mail: sales@valueweb.net 


• Domain name legislation provided 
(htlpy/www.ywf_iwme.toin/) 

• Access to out SSI secure secret 

• Your own (GLfain directory 

• Anonymous Yelual FTP 

• E-mod forwarding 
•Tour own FTPotcounl 


Circle 171 on Inquiry Card. 
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Internet Services 


30-Dft^ „.. __ 

wm w 

Don’t Settle For Less! 
Choose W rklvt'w/p 

Internet publishing 
ution - The 

High Performance 
Low Cost Web 
Hosting companv. 


pntMJIlAMs 


1 - 800 - 785-6170 

http://www.wipc.net 


Services 

Include.- 

Professional Website 
Design And Hosting 

0C-3 (3 DS-3SI 

Redundant 

Fiber Optic Backbone 

Same Day Setup 
24-Hour Support 
99% Uptime 

W rldwule 

bifnwt < Ywj* 

Ifle Ctohat IkFB vl.'-pg Leader 


Circle 172 on Inquiry Card (RESELLERS; 173), 



CircFe 169 on inquiry Card (RESELLERS; 170), 


SOMETHING MISSING? 


Complete your BYTE collection by ordering Back Issues today! 


1992 1993 1994 1995 1996 1997 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Check enclosed Charge: 

VISA MasterCard American Express 

Card # 

Exp. Date 
Name 
S s g n 

First Name 
Last Name 
Address 

Address _ _ 


Special Issues 



City 


SpnSaJ Issues U-S. Delivery 53-EIO r foreign Delivery54-00* 1090 thru 199? HiDettrcry 5£iO, Foreign Udiwry S15D, 
Caiiditiic! Meaicj S7.Ki All issues prior iu 1990 US. Bdweiy S3 JOG, Foreign Deli wry $409. [Cail Tor nvaiirauhyl Thee 
prices include: postage H15? surface man (for c gtu All dietfe must be in U.S. fuodt and drawn ott a U.S, Punk. PtM« 
I »V*j ■ J indlrjHr which i>kuc* yoo would like by r-he<ikmti M (he hows, Send reguttn with 
I »111 m poymcitt tor Back tones. One Phoenix Mil I Lane, Peterborough, UM 03459. (503) 924* 92BT 


State 


Zip 



A Division of The McGrawHiU Campania 
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A DIRECTORY OF PRODUCTS AND 5 

iERVICES 


THE BUYER'S MART is a unique 
classified section organized by 
product category to help readers 
locate suppliers. Ads may have inquiry 
numbers to aid readers requesting 
information from advertisers. 

AD FORMAT; Each ad will be 
designed and typeset by BYTE. Do 
NOT send logos or camera-ready 
artwork. Advertisers should furnish 


BARCODE 


typewritten copy. 2 M x1 Vis" ad 
can include headline (23 characters 
maxi mum), descriptive text (300 
characters is the maximum recom¬ 
mended) plus company name, 
address, telephone and fax number. 
2"x2 5 /e 1 ad has more space for 
descriptive text (850 characters is 
the maximum recommended). 
DEAD LI N E; Ad copy is due 


approximately 2 months prior to issue 
date. For example: November issue 
doses on September 15. Send your 
copy and payment to: 

THE BUYER’S MART. BYTE 
Magazine, 1 Phoenix Mill Lane, 
Peterborough, NH Q345S, For more 
information please call Mark Stone in 
BYTE sales at 603-924-2533 or 
FAX: 603-924-2683. 



RATES (January 1997) 

3-5 fl-11 

iwues issues 

12 

issues 


1 ad $820 $790 

$690 

W* 

2 ads/issue 1f 

660 


3 ads/issue 1f 

620 


1 ad $1,640 $1,080 $1,380 

2 |h *2V 

2 adsrissue " 

1,320 


3 ads/issue 11 " 

•COLOR - Arid $100 *♦*« 

1,250 


CD-ROM 


Bar Code Headquarters 

* Complete Bar Code Readers from $299 

* Portable Bar Code Readers from $759 

* Laser Gun Readers from $549 

* Cordless Scanners from $595 

* Two way RF Terminal - $1095 

■ Bar Code Labeling Software for 
Windows - £295 DOS Version - $279 

■ Bar Code Fonts for Windows/Mac - $199 
- Direct from Manufacturer 

Worthington Data Solutions 
800“345 “4220 

Phone: 408-458-9938 * Fax: 408-458-9964 
In UK call 0800 293 213 
In France call 0800 90 65 47 
In Germany call 0130 8150 84 
Rest of Europe call 353 1 6514 566 


CAD/CAM 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORTS _ _ 

lnd®ter LPT T “ software 5 24 9 

VERSION 3 VISWMC 

- Controls up to six step maters aimultensoijgly, 

■ Linear and Circular InlorpolKtlon 

■ NOW fealurps id accommodate machine conlroj. 

* Easy-to-use device driver, Super Manual, 

■ CAD-CAM interface available. 

_ . CorpcjrHfcn. 1422 Arnold Aw 

Ability Systems pai«oi 121*10574330 

http://Www.ai3ililysysteirrs.com fAX < ai S57 ‘ 7015 


Inquiry 381. 


CD-ROMS 


Wlndaw6S5.com 32-th! Shareware CoHadtnn.S35.D0 

CampilallHi or ‘ww*windows^ twiT websflu 37-tilt Slumnre Section-. 
LINUX Deretopws Resbbrce 5 CO sel . S27.50 

Redhm. Deb*an. EHacJwsra. MetroX Eterwr. On-Line Docs. 

LINUX Toolbox.. . 545.00 

inrfuitss fi CO CM wHh 600 Page Manual l 
Programming Languages . $35,00 

fflrXX. Otwron. MmXjIs- 3 (pfrtulli bliuriesl SehernsttKl 

Slandarcis *30.00 

Dorntnlic and international networking stemterds. 

Webmaster Tools Volume 1 ..*35.00 

Ertrvihirtg nwtal lu garnraleflwl promote wet 
Webmaster Tools Volume 2. , S3S.Q0 

Everylhiirg you need to run awl administer a wet server. 

Webmaster 3 *35.00 

Include all IN Mtanod asjsrfs rf vwP SBlffi inrJudng Win, VRML and mail 
Workgroup Server New Version. ...... *75.00 

Print and File Stisrinp far DD5, WIN. NiAC, DSIS and NT under LINUX 
MOO-TlF tor LINUX ■ INK Moth Compatible GUI - lor LINUX . 590.00 
Visual Baste Tools *35.00 

L ates stiHrewire touts and utdibas Qtttals, multimedlN 4 wtawl W wflrcfc 
Wirnlto CO-ROM Sel S35.M 

Sharawirt Tar Windows 3.1, NT Bird 95 
Pawn to King 4 ........... *30.00 

0*f ?.000 Treats or dcsea* ntwatum. gowrmm Ncton sat5 4, teirv tales 
Programmers Heaven 530.00 

Contains oeer 05DD hies and more than 03D packed megabyiB of 
infnrtnnfion about Mary aspect ol sirogramnirng Hut you can imagine I 
Phone Orders: 1 -600-300-6513 We accept 

Far Outers: +1 -520--526-3573 MC VISA A AMEX 

Inn Phnirt! *1-520-526-9565 

Well Orders: www.lnf0m30te.cdm E-mail: 0fd«s®n«DitiBjgic.cam 

[flfoMagiC It BSD N. Hwy H9. Ftegttelf. AZ 66001 


Inquiry 384. 


DATA RECOVERY 


We Can Save It! 

All Platforms - All Storage Devices 

Proprietary techniques so advanced we 
rescue data others simply abandon. 

DriveSavers 


1 


estoring < 

-800- 


440-1904 

415-8B3-4Z32 


Inquiry 385. 


DATA RECOVERY 


Data Recovery Service 

From one of Europe's largest disk drive manufacturers 

• 24 hour, 7 day hot tine 

• Data promptly restored and returned 

• SSA capability 

• Wo fix „ no fee 

Call now: +44(0)1705 443263 or (0)374 136170 
On-line information: www.xyratex.com 

Xyratex 


Inquiry 388. 


DATA/DISK CONVERSION 


CONVERSION/DUPLICATION 

Tape: 4mm. QIC, 8mm. DLT, 9-trk, 3480/90/90E 
Disk: 3'", 3*4* Wft 8" CD-ROM 

I -800-357-6250 

Shafts tali Corporation 317-B42-2Q77 
7901 East 88th Street Fax 317-842-B294 
Indianapolis IN 46256 sales©shaftstalLoom 
Since 1973 http://www.shaffstall.oom 


EDUCATION 


EARN B.S. AND M.S. JN COMPUTER SCIENCE 
THROUGH DISTANCE EDUCATION 

* Object oriented B S. program 

* New courses in Java, Networking, HTML, MIS 

* Approved by more than 275 companies 

* Follows ACM/IEEE guidelines 

Free catalog 1-800-767-AICS or 
h tip://www. arcs. Odu. 

Accredited: World Association ol Universities & Colleges 


TG-CAD Professional i (.6.0 
CAD Solutions Software 

A16 & 32 bit C/C++ Windows 95. Win NT S Win 3.1 
CAD Developers Kit. The best in CAD/CAM software 
kits. Free Demo and Technical Paper. 

Can 800-635-7760 or fax 972-423-7288 or 
httfi://www.(ffsksoft.com or E-mail 
disksoft@ix,nefcom com or BBS 972-881-9322 

Disk Software, Inc. 1OTS. Murptty RcL. Plane. IX USA 75094 


Inquiry 382. 


CD-ROM 


CD-R Media $3.99 

Recorders, DVD, Towers 
303-384-3922 FAX 303-384-3926 

http://www.cdrominc.com 


Inquiry 383, 


Th e Leader in Data Recove ry 

• Expertise in virtually every operating system 
$ media storage device. 

• Emergency services wilh ca lls answered 

24 hours a day. Cal! tor a FREE consultation! 

ONTRACK DATA RECOVERY 

Mpis * LA * DC * London * Tokyo * Stuttgart 

1-800-872-2599 * www.ontrack.com 


inquiry 386. 


Don't pay thousands of Dollars! Download our 

DO-IT-YOURSELF 

Data Recovery Software 

TIRAMISU. 

We support DOS. WINDOWS, NOVELL and NTFS file systems 
http://www.reccrvery.de 
Email: data_reoovfiryecQmpiJsarvfl.com 

The Virtual Data Recovery Company 


Inquiry 387. 


HARDWARE 


HEWLETT-PACKARD 

Buy - Sell - Trade 

LaserJet CdorPro DeskJet 

DraftPro RuggedWriter DniftMasler 

Electrostatic Plotters DesignJet 

We specialize in Demo & Refurbished Equipment 
HP 9000 Workstations and Vectras also available. 

Ted Dasher & Associates 

4117 Second Av& . S Birmingham, AL 35322 

Phone: (205) 591-4747 Fax: (205) 59M108 
(BOO) 633-4833 E-mail : sales @ dasher.com 


Inquiry 389. 


INTERNET PRESENCE 


Virtual Web Hosting - 3-T3 Connections! 

WWW# YburName.com 

$ 19.97/mo. 

(800) 808-9241 / FREE "web' 1 Page 

http://PlCK.NET RESELLERS Welcome 


Inquiry 390. 
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THE BUYER'S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


PROGRAMMERS’TOOLS 


EASIER! HIGHER QUAUTYI FASTER! LOWER COST! 
Tools For VB & Access™ Developers 

* Impress your clients with the unique visual cues and 
enhanced navigation and input interfaces of our Sense ” 
custom controls! Be more productive than ever with the 
Sense graphical design tool! 

■ With VBRender™ and OB Render™, you have a 
point-and-click interface for designing, developing, 
managing, sharing and reusing source code and schema 
efficiently and safety! You've never been more productive! 

* Let Serve™ turn an Access file server database into a 
scalable, distributed client/server system without the 
expense and hassle of real upsizing! Best of all. the end 
result is still based on VB / Access! 

■ With Inform™ it will be easy and inexpensive far your 
clients to train and support Itiei r workers! Inform is an 
easy-to-use, multi-media, interactive EPSS supplement to 
or replacement for traditional Help. 

* firing it all together with Proiit™! Estimate, analyze, 
design, modal, develop, test, document, account for. 
manage and report on a development project with ease. 

All Products Undeh $501 Volume Discounts Avjulabli! 
Source Code Available! 

K i n e t i S y s 

1800 ) 799-7115 ( 847 ) 835-7115 

www. ksp o I. co m s a Ees@ksp ot.co m 


Inquiry 391 . 


SECURITY 


CRYPKEY SOFTWARE LICENSING SYSTEM 

"Mui.-sro ProtecltaA *11 - NO tlw&r# Ibtfc aru NO -i sk key 1 ' 

CrypKey 15 software copy protection that Is: 

' completely secure from arty disk copy program 
1 perfect for CD-ROM or INTERNET rfistribulton! 
cost ellective, user Inendly, and 100% guaranteed 
to satisfy! 

CrypKey can Increase your software salts: 
upsell oplions and levels al your software 
■ lease or doma youf software by ntns Of rime 
enable or upgrade your customers instantly 
by phone, rax or E-mail 1 

New! untque Ready-Io-Try feature upon Instil allows 11rlal 
period only per customer Mewl unique Add-On feature-add 
more options, levels, runs or lime to existing licenses. Newt 
Crypfcflv ln*tanl-prol&cts in just 5 mmates with na source 
code changes. 

CrypKey is completely compatible with MS-DOS, MS-Windows 
3,x, Win32s, Win95, Wm95B/FAT-32, Win NT, and manages 
nelworti licenses on all Novell arid Microsoft operating system 
based networks. 

CrypKey Instant Is Ready-To-Try. 

FREE tor 30 days on our web site: 

http jpumMu nun it, e om/cry p key. him 
Kenonie Controls Ltd, Calgary.Cenada 

INTERNET: crypkEiy#kenonic.com 


Inquiry 396. 


INTERNET APPLICATION DEVELOPMENT 
IN VISUAL BASIC 


VB Bridge allow VB apps. to communicate witll NT/IIS 
sender thru 15API. To put it simply, ™ can build Internet 
server apps using VB and save money I 

Intro Price $99 

Pacific Software Publishing 

Sales B00-232-3989 Tel 425-68B-BO&0 


http://vbbrid3e.p4pjnc.com 


KEY-LOK II™ SECURITY 

Software Piracy Prevention — Survival 14 years proves 
effectiveness. Active algorithm, programmable memory, 
counters, date confrol, remote update. NO ID on device. 
Low pricing (e.g. $16.50 each tor 5). 

No startup cosls. 

Also, ACCESS CONTROL systems and dtt 6k drivefcystem LOCKS 

MICROCOMPUTER APPLICATIONS, INC. 

3167 E Otero Clncte, Littleton, GO B0122 
http: it wnvw.keyleto.com 

1-000-453-9565 (303)770-1917 FAX: (303) 770-1863 


SOFTWARE PACKAGING 


MANUALS ON DEMAND 

600 dpi in 4 days — As low as 2e/page 
BUY JUST WHAT YOU NEED - CONSERVE CASH 1 

• ••FREE CATALOG— 

Software boxes Laser labels 15c Mailers 
Everything you need to set! your software 

Hice & Associates 

BESS Monticslfc Dr.. WeS? Chester. OH 45069 

Phone/Fax: 513-779-7977 


Inquiry 400. 


YOUR AD HERE 


ADD 

COLOR IMPACT 
TO YOUR AD 

The Buyer’s Mart 

For rates and details to 
start or upgrade your 
advertising 

Call Mark Stone today at 
603-924-2533 
Fax: 603-924-2683 
stonem @ megraw-h i 11. com 


Inquiry 392. 


Inquiry 397. 


Inquiry 401, 


High-Speed xBASE Engine... 

For C, C++, VB. Delphi and Java programmers. Gel 
multi-user compatibility with FoxPro, Clipper and 
rtBASE files. CodeBase is portable between DOS, 
Windows, UNIX, Mac arid OS/2! Includes unlimited 
client/server, ActiveX controls & visual report writer! 

FREE 30 day test drive! 

Call Sequifer Software Inc. (or details 
or visit us on the web at www.sequiter.com 
Phone 403 437-2410 FAX 403 436-2999 


VT Protect 

5ECU RE PRODUCT LICENSING 
OVER THE WEB! 

Secure, reliable piracy protection at a traction of hardware 
dongle prices. 

Single toot allows administration of multipfe products on 
Windows and UNIX platforms with full Integration measured 
in hours,not days! 

UnkjLW user defined security level with support for lime 
limited evaluations, product demos and fell and Sub 
product licensing. 

An individual, node locked password generated with VT 

Protect Administrator converts demos and evals to a toil 
single user product, cutting sales tone and reducing 
licensing heartaches. 

Download VT Protect Today! 

WWW.VTPROTECT.COM 
(8B8) 842-8323 / (508) 647-0464 

Inquiry 393, 

SCIENTIFIC GRAPHICS 



Graphic 

Outstanding 
scientific graphics 

http://www.sciend. com 


Inquiry 394, 

Inquiry 398. 

SECURITY 


SIMULATION SOFTWARE 



THE ULTIMATE SOFTWARE SECURITY 

STOPCOPY family - LfNCOPlABLE copy prolocEJon 
. STOPVIEW software encryption 

NETLIMIT network license metering 

DOS, Windows (3.X, 95, NT) Mac. OS/2, support 

Machine Tie, Internet Protection. CD-ROM Protection, 

Sg nafizatian, Data 4 Execution Limitation, Registration, 
Remote Authentication, Concurrent Use* Limitation 
.' Our products destroy Al L o( our competition 

RBI Computer Systems, Inc. 

14105 Heritage Lane, Silver Spring. MD 20906 
attHTRY-ABBI &am^222A 301/1171-109J FAX 3*11 j'4fiB-7545 
E-rnPil: Obi S^titics .$pm Web: Irttjl :, r i r www.Utl its. com 


Analog/Digital Simulation!! 

■ Windows, NT, DOS - Model Libraries, Ff, Power 

. Fewer Mac, Macintosh * More Than 5000 parts 

■ IsSpice 4 Heal Time SPICE ■ Waveform Analysts 

♦ Mixed Mode Simulation * Full SPICE programs 

■ Schematic Entry Starling al £95. Complete 

* New A HD L Modeling Kill! systems, S595-&59S 

RO Box 710 Sen Pedro. CA 9Q733-D710 « fa § * £k 

(3 T 0)333-0 710, FAX {310^833-9653 1 fi IUjUIT 
Call for your Free Demo and information kit. 

Inquiry 395, 

Inquiry 399. 


BYTE EURODECK 


MARKET TO EUROPE! 

The BYTE EURODECK offers you o unique 
opportunity to sell your computer products to 
BYTE's 50,000 European Subscribers! 

Call Mark Stone for more inFo 

( 603 ) 924-2533 

Inquiry 402. 


US BYTEDECK 


There Are 
275,000 
Good Reasons 
to Advertise 
in the BYTE Deck! 

Call Brian Higgins 
today at 

(603) 924-2596 or 

fax your order to 

(603) 924-2683 

bhiggins@mcgraw-hifl.com 

Inquiry 403. 
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ADVERTISER CONTACT INFORMATION 


To order products or request free information, call advertisers directly or send in the Direct Link Card 
by mail or fax! Let them know you saw it in BYTE! 
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A 

142-143 ACI SYSTEMS 1*7 

151-153 AE HOME CORPORATION 150 

B5-B6 ALADDIN KNOWLEDGE SYS OD 75 
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174 

AMERICAN ADVANTECH 

146 

• 

AMERICAN POWER 
CONVERSION 

i6A-e 

103 

AMERICAN POWER 
CONVERSION 

17 

* 

AMER ICAN POWER 
CONVERSION 

E4A-B 

104 

AMERICAN POWER 
CONVERSION 

65 

103-164 APPRO INTER NATIONAL! NC 

157 

122 

ARTECON 
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134-135 
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119 

* 
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147 
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B 


* 
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1B1 

* 
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32IS13 
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145 
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120 

* 
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143 
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11 
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15 
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4041 
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121 
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91 
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153 
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92 
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50 

176 

CO RPORATE SYSTEMS 
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160 
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CVI 
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33-94 
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55 


D 


465 

DATA ENCRYPTION 

SYSTEMS LTD 

321527 

445446 DBTEL 

321511 

95-88 

DEOEC 

112 

* 

DIGITAL 

5-9 

120 

DISTINCT CORPORATION 

IS 

121 

DISTINCT CORPORATION 

10 
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TECHNOLOGY 

32IS12 

131 

DR. SOLOMON'S SOFTWARE 

3S 

9790 

DTK COMPUTER INC 

39 


E 


P 


600-903-1177 
626-339-2608 
212-564 5678 
047 800031X1 
800-800-6689 
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B0&200APCC 
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eas.ssg.APoc 
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439440 FAST SEGU RITY AG 

32IS5 
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151 
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441 GREY MATTER LTD 321S 21 +44*[0) 1364 '654200*" 

463464 GTC TELE COMMUNICATIONS 32IS 2S +49-711 2367715** 
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IBM EUROPE 
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144-145 
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157 
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100 

INTEGRIX1NC 

111 

800-300-8280 

155 
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156 

216439-4091 


J 


150 JK MICROSYSTEMS 

1/ 

159 

510-23&H151 

11 KILA 

ISO 

303-444-7737 

* KIU 

157 
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159 

303-4447737 

101-102 KINGSTON STORAGE 

25 

800-435-0670 


L 


460-461 LANTECH COMPUTER 
COMPANY 

32IS10 

+886-2-7SB-7068 

468459 LEQPTICS INC 

321514 

+008-2-755-0368 

1 

LOTUS DEVELOPMENT CORF 

152 



M 



* 

MCGRAW HILL FIELD SALES 

3715 25 


186 

MICRO 2000 

76-79 

018547 0397*" 

167-136 MICRO MACRO 
TECHNOLOGIES 

144 

+972-3-558-2345 

443 

MICRODATA SYSTEM SRI 

3215 26 

+30187963460 

* 

MfCRQ-lINTERNATIONAL INC 

15* 

600-967-5667 

110 

MICRON ELECTRONICS 

cn-i 

800-362-7306 

449-450 MITAC 

3215 17 

+806-3-328-0000 

156-159 MOXA TECHNOLOGIES 

159 

800-699-MOKA 


N 



156 

NATIONAL INSTRUMENTS 

156 

800-433-34BB 

442 

NATIONAL INSTRUMENTS 

321524 

80043334BB 

146 

NEATOUC 

159 

000-904-9600 

* 

N EC COM PUTER SYSTEMS 
DIVISION 

56-87 1-888-0-NEC-NOW 


0 



■ 

OSBORNE MCGRAW-HILL 

126 

000-822’815B 


453454 PAN DA SOFTWARE 32IS18 +34-1-333-0064" 

INTERNATIONAL 


127-128 

PHI LI PS BUSIN ESS 
ELECTRONICS 

135 

B00-B35-35Q6 

468-469 
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69 

+31 402724825" 

105-106 

PKWAREINC 

142 

414-354-0699 

175 

POLY WELL SYSTEMS 

149 

800-3007659 

123-124 

POWERQUEST 

35 

800-379-3566 

125-126 

POWERQUEST 

69 

8O0-7200399 

160 

PRECISION GUESSWORK INC 

Q 

159 

500-887-6570 

107 

QNX SOFTWARE SYSTEMS LTD 

27 

806-6700566 
bjI 1047 

* 

QUANTU M COR PORATtON 

66-67 

000-624-5545 

131 

109-109 

DUATECHINC 

104 

000-653-U 70 


R 


184-185 

RAIDTEC CORPORATION 

153 

770-664-8066 

110 

RAINBOW TECHNOLOGIES 

5 

714-450-79OO 

162-163 

RARITAN COMPUTER INC 

154 

908-784-H087*" 

162 

RECQRTECINC 

158 

8B0-REGORTEC 

176-177 

ROSE ELECTRONICS 

155 

800-333-9343 


S 


111 

SAMSUNG 

26 


466-467 

SEHCOMPUTERTECHNIK 

GMBH 

3215 26 

+49-521-94226-0 

468 

SIEMENSNrXDORF 

INFOSYSAG 

136 


195-166 

SUGERDESIGNS 

157 

7023565595 

* 

SOFTBANK/COMOEX 

132 

817'433-180O 

129-130 

SPOTTECHNOIJCGY 

BOB 

+880-3-587-8966 

112 

STATSOFT 

69 

916-749-mo 


T 


139 

T ROWE PRICE 

144 

800-541-8336 

455-456 

TATUNG 

CV 

+386*2'592'45$9 

107-166 

TECH NOLAND 

156 

800-292-4500 

- 

TECHNOLOGY TODAY 

13* 

561-477*3250 

* 

TECHNOLOGY TODAY 

145 

56 T-477-3260 

* 

TELECOM 

30-31 


140 

TERMING 

160 

916-75B-01BO 

136 

TRACE POINT TECH NOLCGfES 

83 

BB8-6S8-2504 

161 

TRI-MAP INTER NATIONAL INC 

15* 

610-447-2030 


TVINTERACT1VE/.COM 

V 

141 

800 3113001 

171 

VALUE WEB 

160 

800-846-7766 

140-141 

VASCO DATA SECURITY 

156 

+32 7137 2769** 

191 

VENDOR 

86 

aea-ROUTE-is 

157 

VIDE* INC 

157 

541-758-0521 

113-114 

VIEWSONIC 

W 

61 

HDD 000 3533 
AGENT 1397 

186-187 

WJBU SYSTEMS AG 

06 +49-721-93172-23" 

172-173 

WORLDWIDE INTERNET 
PUBUSHING 

161 

000-785-6170 


Z 


148 

Z-WORLD ENGINEERING 

166 

916 757 3737 

117-116 

ZYXEL COM MU NICATIONS 

42 

714-593-0808 
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Hardware 


High-end notebooks from Digital and NEC, processor upgrades, 
portable Active Server Pages, a math tool, and crypto accelerators. 



HiNote Ultra 2000 
$5999 

Enter 1048 
on Inquiry Card. 


Digital Equipment Corp. 

Acton, MA 

800-344-4825 

516-493-5111 

http:// www.dig ital .com/ 


Bigger, Better, and Still Fits in Your Lap 

L aptop screens keep getting bigger, but the latest notebook from 
Digital, the HiNote Ultra 2000, has a 14.1-inch XGA 1024- by 
768-pixel active-matrix display that may define the best sire of all- 
Ibis laptop has all the features you’d expect in a $6000 state-of- 
the-art system, including a 166-MHz MMX Pentium, 32 M B of RAM, 
a 2-G B user-replaceable hard drive, a 2OX CD-ROM, a built-in mo¬ 
dem, a touchpad, and a lithium-ion batiey. Weighing under 5 pounds 
and measuring 1 A inches thick, it’s easily transportable. A built-in, 
replaceable USR Sportster Win modern attaches to a back-panel 
phone jack (with room forthe to-come LAN adapter's RJ-45 jack). 

The screen captures your attention right off.Tests with Sonera’s 
DisplayMate for Windows test patterns showed a lack of geomet¬ 
ric distortion, which characterizes afl flat-panel screens. Digital has 
managed to package all this into an amazingly small space, with 
the edge of the display only % inch from the case edge. Do the math, 
and you'll see that this has more than double the display area of a 
12-inch panel, and the XGA resolution lets you take good advan¬ 
tage of the extra real estate. (But the weight of the display in the lid 
tests the holding ability of the hinges.) 

In addition, the ^-Inch-thick multimedia base adds another drive 
bay, more ports {including a USB connection), full wave-table sound 
with stereo speakers, and a subwoofer, 

I almost fell in love with this machine, but I had some trouble 
adapting to its very flat keyboard, It’s also expensive, although Dig¬ 
ital offers a model with a 12,1 -inch screen for a kilobuck less. Of 
course, the real attraction is the 14-inch display, which, frankly, re¬ 
defines the te tm Jl deskto p replacement ? - Russell Kay 


Notebooks 


New Features 
in a Notebook 

NEC'S VERSA 6200 family ($5199 lo 
$5999, buiitto order} brings new 
features and options to the high- 
end laptop market. The Versa line is 
among the first to feature the LS- 
120 drive for 12Q-MB floppies as 
well as an optional 24X CD-ROM 
drive.The LS-120 fits into the same 
bay as the CD-ROM or standard 
disk drive unit, and it can be used 
simultaneously with external CD- 
ROM drives. The NEC 6230 laptop 
comes loaded with the recently 
announced 233-MHz Pentium. All 
systems in the family have two PC 
Card adapters, one USB port, se¬ 
rial and parallel ports, and a con¬ 
nector for the Docking Station 
6000. The basic configuration has 
a 13.3-inch XGA display with 1024 
by 768 tines of resolution, a 10X 
CD-ROM drive, a 166-MHz Pentium 
with MMX, 32 MB of RAM, and a 
2.1-GB hard drive. 

Contact: NEC Computer 
Systems Division, 

Mountain View, CA, 
800-632-8377; httpzHwww 

. nee-computers, com . 

Enter 1052 on Inquiry Card. 


Processors 


Beat Processor 
Obsolescence 

Rather than retire a CREAKY OLD SYS- 
tern, you can simply pull the ex¬ 
isting processor from a desktop 
PC or 486-based laptop and plug 
in an Evergreen processorformore 
computing power. Evergreen's 586 
upgrade ($129) increases the pro¬ 
cessing output of most brand- 


name 486DX, 486DX2, and 486SX 
notebooks to the power of the 133- 
MHz AMD 5x86 processor. Plug 
in the Evergreen PR 166 ($259) to 
upgrade 75-MHz systems to 166- 
MHz performance, or add the Ever¬ 



green MxPro to upgrade select 75- 
MHz systems to 200 or 233 MHz 
with MMX technology. The 200- 
MHz AMD K6 upgrade with MMX 
costs $349; the 233-MHz AMD K6 
with MMX is $499, 

Contact: Evergreen 
Technologies, Inc., Corvallis, 
OR f 541-757-0934; 
h ttpzjiwww. evertech.com. 
Enter 1051 on Inquiry Card. 


Systems 


Home Entertainment 
on a PC 

Toshiba’s new Infinia mi brings new 
options and easy Internet access 
to the home PC. All four systems 
include a 200-MHz or faster Pen¬ 
tium with MMX. The Infinia 7231 
($2699) features a 9X-compatible 
DVD-ROM drive, hardware-accel¬ 
erated M PEG-2, and bundled mov¬ 
ie-control ter software. The high - 
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Hardware 


What's New 


end infinia 7260 ($2699) has a 
266-MHz Pentium II processor a 
6,4-GB hard drive, and 64 MB of 
EDO DRAM. All systems offer one- 
touch Internet access: A button 
mounted on the monitor gives you 
access to e-rnatl and special-inter¬ 
est Web sites through a Web ser¬ 
vice that Toshiba provides. 
Contact: Toshiba America 
Information Systems, Inc 
Irvine, CA, 800-457-7777; 
http:/!www. computers 
Joshiba.com. 

Enter 1049 on Inquiry Card. 

More-Powerful 3-D 
Workstations 

INTFRGRAPH'S TDZ 2000 3-D GRAPHICS 
workstations (from $ 10,495) come 
with a 300-MHz Pentium II pro¬ 
cessor, a RealiZm II 3-D graphics 
a ccelera tor, 64 M B of RAM, a 4- G B 
hard drive, a 24X CD-ROM drive, 
and a floppy drive. The TDZs, pow¬ 
ered by single and dual 300-MHz 
Pentium II processors, feature In¬ 
tergraph's RealiZm II OpenGL 3D 
graphics and DirectBy rst technol¬ 
ogy. Offeri ng up to 63.2 GB of disk 
storage, they support up to 11 PCI 
slots, 3-D graphics enhancements, 
pe r I p h era Is, a n d d i sk s u bsystems. 
Contact: Intergraph Computer 
Systems , Huntsville, AL , 
800-763-0242; 
httpiiiwww* intergraph.com. 
Enter 1087 on Inquiry Card. 

New Pentium It 
Systems 

The Pentium II DEL Dimension XPS"D" 
line comes with 233- or 266-MHz 
Pentium II processors and uses In¬ 
tel's new 440LX chip set. The sys¬ 



tems range in price from $2399 to 
$3799 and offer such features as 
an 8.4-GB hard drive,4 MB of video 
memory, an optional 19-inch mon¬ 


itor, and a 24X Max Variable CD- 
ROM drive. 

Contact: Dell Computer 
Corp. y Austin, TX, 
512-728-4100; 
http://www. dell, com. 

Enter 1050 on Inquiry Card. 


Multifunction 


One-Stop Shopping 

Canon's Multipass C300Q ($549) can 
handle all your printing, scanning, 
faxing, and copying needs for the 
home or small-office environment. 
The Multipass is a four-color ink-jet 
printer with 400-dpi capability and 
a built-in scanner with 256 gray 
scales. It can receiveand print plain- 
pa pe r fa xes o r send PC faxes d i rect- 
ly from most Windows applications. 



The u nit measu res 15.75 i nches w ide, 
14.2 inches deep, and 7.75 inches 
high, and it weighs 13.2 pounds. 
Contact: Canon Computer 
Systems, Inc., Costa Mesa, 

CA 800-848-4123; 
hi tpdfwww. ccsu cano n. com . 
Enter 1056 on Inquiry Card. 


Videoconferencing 


Videoconference 
on the Road 

The Winnov VideumCam Desktop 
($299) and Traveler ($299) video- 
conferenci ng ca m e ras p ro vi dc 352- 
by 240-pixel resolution and 16.7 
million colors for portable or desk¬ 
top computers. About the size of 
a computer mouse, the PC version 
has an ISO card for installation on 
a desktop PC, and the portable ver¬ 
sion has a Type il PC Card adapt¬ 
er for connecting to a laptop. The 
camerassupportall industry video¬ 


conferencing protocols and work 
with Microsoft Net Meeting, White 
Pine's CU-SeeMe, VDOnet VDO- 
Phone, and other videoconferenc¬ 
ing software. The units have a 90- 
M Hz Pentiu m a nd 16 MB of RAM 
and run with Windows 95 or NT4.0. 
Contact: Winnov t Sunnyvale, 
CA 408-733-9500 ; 
http: U www. win nov.com. 

Enter 1058 on Inquiry Card, 


Cards 


Quick on the Draw 

The PowfrStorm 4D30T ($2999) from 
Digital is a new midrange graphics 
accelerator for high-performance 
2-D and 3-D graphics In the desk¬ 
top/workstation environment This 
single-slot board is based on a chip 
from Evans & Sutherland that pro¬ 
vides a 16-MB frame buffer and 
1 280 by 1 024 resolution. The Pow- 
erStorm can draw 2 million trian¬ 
gles per second and perform most 
texture-mapping jobs, limited only 
by the amount of memory loaded 
on your system. 

Contact: Digital Equipment 
Corp., Maynard, AM, 
800-344-4825; httpdfwww 
. workstation, digital, com. 

Enter 1053 on Inquiry Card. 


Copiers 


Color Copiers 

Hewlett-Packard has used fts ink-jet 

and scanner technologies to create 
two series of color copiers. The Col¬ 
or Copier 200 series ($999) copies 
black-and-white documents at up 
to 10 copies per minute and prints 
at 600 by 600 dpi in both color and 
monochrome.The Color Copier 100 
series ($699) has 60Q- by 300-dpi 
printing capabilities in color and 
600 by 600 in monochrome. Print 
speeds are up to 7 cpm in mono¬ 
chrome and 3 cpm in color. An 
automatic multicopy document 
feeder with 40-sheet capacity is 
available for the 200 series. 
Contact: Hewlett-Packard 
Co., Palo Alto, CA, 


800-752-0900; 
http: ii WWW. bp. co m. 

Enter 1086 on Inquiry Card. 


Storage 


New Disk Drive 
Technology 

The LS-1 20 Diskette has the same 
shape and size as a standard 1,44- 
MB 3^-inch diskette, but it has a 
formatted storage capacity of 120 
MB. The Imation SuperDisk Drive 
($199) is an external parallel-port 
drive for l_S-120 disks.The technol¬ 
ogy places optical reference tracks 
on the diskette that are written 
and read by a laser system. The op¬ 
tical sensor in the drive allows the 
read/write head to be precisely po¬ 
sitioned over the magnetic data 
tracks, enabling track densities of 
2490 data tracks per inch, versus 
135 tpi fora 1.44-MB diskette. 
Contact: Imation, 

Oakdale, MN t 888-466-3456 

or 612-704-4000; 

http tHwww. im at ion. com. 

Enter 1057 cm Inquiry Card. 


Printer 


A Small, Colorful 
Ink-Jet Printer 

The Lixmark 1000offers 600- by600- 
dpi color printing for a mere $139, 
Measuring 14.2 inches wide, 6.3 
inchesdeep, and 6 inches high, the 
unit weighs BY, pounds. Its paper- 



handling tray holds 30 sheets, it 
can print 3.5 ppm in black ink and 
1,5 ppm in color, and it handles ban¬ 
ner printing, manually fed enve¬ 
lopes, and transparencies. It works 
with Windows 95,3.1, and 3.11. 
Contact: Lexmark Inter¬ 
national , lnc. f Lexington, KY, 
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606-232-2220; 

http: H www. I exmark. com . 

Enter 1060 on Inquiry Card. 


Scanners 


Import Real Objects 
into 3-D Programs 

The Roland Picza scanner ($1195) 
uses a needle to physically map 
the surface of small objects, such 
as Matchbox cars or dobs, for im¬ 



porting into 3-D drawing programs 
as DXF or IGES files. The tool also 
works with the Models 3-D plotter 
($1195) to reverse-engineer an ob¬ 
ject The Models plotter can carve 
sma 11 models into balsa, Styrofoam, 
wax, or other materials to create 
models of your 3-D files or copies 
of objects it has scanned. 
Contact: Roland Digital 
Group, Irvine, CA, 
800-542-2307 or 
714-727-2100; 
http: U www.rolanddga.com. 
Enter 1055 on Inquiry Card. 


Networking 


No-Hassle ISDN 

Arescom’s Apbc 1100 ISDN access 
router ($679) comes bundled with 
the Apex Wizard application to 
simplify configuration. The Wizard 
automatically configures most of 
the information needed for ISDN 
access, including phone and SPID 
numbers, and supports remote dial- 
in access for resetting the router in 
the event of a crash. An unlimited 
number of Ethernet LAN users can 
access the ISDN line simply by plug- 
g i ng into the IP network. 
Contact: Arescom, Inc., 
Fremont, CA, 510-445-363 8; 
http:/fwww. arescom. com. 
Enter 1054 on Inquiry Card. 


Servers 


Hot-Pluggable Server 
Technology 

NetFrame's ClusterSystem 9008 
($9995), a quad-processor Penti¬ 
um Pro platform designed for re¬ 
mote-office, a ppl ieat ion-server, 
and mid-size business environ¬ 
ments, offers hot-pluggable PCI 
technology, allowing users to add 
and replace Individual PCI cards 
and device drivers without shut¬ 
ting down the system. When a new 
PCI card is added or replaced In 
the server, the OS softwa re is noti¬ 
fied; it then reconfigures the sys¬ 
tem to recognize the new resource 
without disrupting on-iine users. 
A hinged top door provides access 
to PCI slots on the I/O board, en¬ 
abling users to easi ly swap or add 
standard PCI cards to the system. 
The ClustcrSystem 9008 has room 
for up to eight interna! Hot Plug 
drives, three N+1 redundant Hot 
Plug power supplies, and three in¬ 
dependent cooling zones. 
Contact: Net Frame, 

Milpitas, CA, 408^74-1000; 
http: H www. netfram e. com. 
Enter 1062 on Inquiry Card. 

Clustered Servers 
in One Box 

Tandeivi Computers' CSl 50 ($ 15,000) 
is a clustered Windows NT server 
with two Pentium Pro-based serv¬ 
ers in a single cabinet Each proces¬ 
sor node has its own copy of the 
OS, up to 1 GB of memory, optional 
MSCS or other dustcr-m a nagement 
software, a SCSI disk controller, and 
a power supply for failover recov¬ 
ery i n the eve nt of server failure, ln- 
te r pro cesso r com m u n ica ti ons a re 
carried on ServerNet interconnect 
failover softwa re, which is mirrored 
for communications fault-toler- 
ance.Together, the servers can sup¬ 
port 310 GB of data storage, which 
can be mirrored or RAID-protected. 
Contact: Tandem Computers, 
Inc,, Cupertino, CA, 
408-285-6000; 
http .-// www. tandem. com. 

Enter 1085 on inquiry Card. 


SOFTWARE 

Lab Software 


Automate Your 
Computer Lab 

Key Labs’ Lab Expert 2.0 [$ 1804 for 25 
seats) automates time-consuming 
or boring tasks that otherwise need 
to be done manual ly by lab techni¬ 
cians or computer-classroom mon¬ 
itors. LabExpert simplifies testing 
systems by performing time-trig¬ 



gered tasks during off-hours. It can 
also switch a computer's OS from 
Wi ndows 95 to NT for benchmark¬ 
ing purposes. LabExpert loads and 
updates software on mul tiple, net¬ 
worked machines remotely, man¬ 
ages boot sequences and Windows 
registries, and erases and cleans 
disk drives. It's server-and NIC-in- 
dependent; the file-system man¬ 
ager works with FAT, FAT 32, NTFS, 
HPFS, and NetWare. 

Contact: Key Labs, Inc., Provo, 
UI ; 801-377-5484; 
http: iiwww. key la bs.com. 

Enter 1068 on Inquiry Card. 


Networking 


Faster Fast Ethernet 

If Fast Ethernet doesn't provide 

enough throughput for you, Adap¬ 
tec's Duralink Aggregation soft¬ 
ware ($199) combines the band¬ 
width of standard Fast Ethernet 
NIC ports into one si ogle network 
port with multiple Gigabi t-Ether- 
net-per-second data transfer rates. 



What’s New 


The software, which works with 
Adaptec's Fast Ethernet PCI NIC, 
provides gigabit transfer rates on 
Fast Ethernet infrastructures with 
standsrds-based trunking to in¬ 
crease the throughput to users. It 
also maintains a single MAC ad¬ 
dress, simplifying server architec¬ 
ture. When Gigabit Ethernet stan¬ 
dards are ratified, the software can 
be used to provide multi-Gigabit 
performance from Gigabit Ether¬ 
net adapters. 

Contact: Adaptec, Milpitas, 

CA, 408-945-4800; 
http diwww. adapt ec. com. 

Enter 1064 on Inquiry Card. 


Engineering 


Making Math 
for Engineers Easy 

GkaFiCALC ($295) MAKES IT POSSIBLE TO 
i nte ractively solve g ea metry-rel a t- 
ed design problems on any palm¬ 
top, PC, or laptop running Windows 
3.1 or higher. Geometric behavior 
can be defined with a point-and- 
eliek interface, and a formula task 
ba r fad I itates the crea ti o n of a u to- 
mated computations. GrafiCalc in¬ 
cludes 100 built-in functions for 
geometric, trigonometric, logical, 
Boolean, and algebraic calculations, 
and the program links to such soft¬ 
ware as Excel, Mathematical and 
MathCAD for performing analysis- 
of-design variables 
Contact: GeoMate Corp., 

San Jose, CA, 408-371-6095; 
httpdiwww.geomate. com. 
Enter 1070 on Inquiry Card. 


Cryptography 


Encryption Made Easy 

Cryptographic techniques can be a 
burden on the processing power 
of a server nFast ($3000-$ 10,000) 
down I oa ds encrypted o n -1 i nc tra ns- 
actionsto an array of high-speed 
d ed i cated processo rs to re I i eve th i s 
burden. The company claims ten- 
fold-to-100-fold performance im¬ 
provements in secure server trans¬ 
action throughput.This peripheral 
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What’s New 


Software 


fits into a drive bay on a server and 
connects through a SCSI adapter. 
Up to seven units can be support¬ 
ed on a single SCSI chain. nCipher 
works with general-purpose RISC 
processors, using custom and stan¬ 
dard logic to speed the encryption 
process for on-line commerce. SET 
and SSL are the protocols that nFast 


uses for electronic commerce; the 
program also provides support for 
standard algorithms, including RSA 
and DES. 

Contact: nCipher Corp, 

Ltd., Cambridge, U.K., 

+44 1223 723 600; 
http:!I www. ncipher. com. 

Enter 1074 on Inquiry Card. 


PREVIEW 


x i£ a t f o v Ej 


I Hyperlinks - ArtadiaBayWeb 




a** 

Frontpage 98 
$149 ($40 rebate for 
registered Office users; 
upgrade from Frontpage 
1.1 or higher, $54.95) 

Enter 1063 
on Inquiry Card. 


Frontpage 98 Adds Refinement 
to Web Publishing 

M icrosoft's FrontPage 98 improves on a product that's already 
hugely popular with hobbyists, novices, and professional Web¬ 
masters alike. FrontPage 98 adds support for more of the latest 
Web features, including Cascading Style Sheets (CSS)and Dynam¬ 
ic HTML (DHTML), and it makes publishing your content easy with 
Microsoft’s channel definition format (CDF). 

The package can also be used to create top-notch interactive 
and animated Web pages for publication on any Web server, al¬ 
though you lose some functionality on servers that don't support 
FrontPage extensions. 

Microsoft improves site design by including over 50 different 
schemes, with looks ranging from funky retro-fifties to button-down 
corporate. Each scheme can be modified to mute or blast colors 
or to use hefty animated graphics or lightweight but stationary im¬ 
ages for quicker downloads. Background schemes are easily cus¬ 
tomizable. FrontPage simplifies the task of building Web forms and 
lets you e-mail yourself any data collected on-line or store it locally 
in either ASCII tab-delimited or HTML format. 

The pain of table building is eased as FrontPage makes the task 
totally graphical, replacing hit-or-miss manual entry scripting of 
table, row, and cell dimensions with a pencil tool for graphical table 
creation. You can now edit a Web page locally, without the server 
running, which lessens dependence on a local Web server during 
production. In all, FrontPage 98 is a more functional update to a 
product that’s already nearly an industry standard. - Pete Loshin 


Microsoft Corp. 

Redmond, WA 
800-426-9400 
206-882-8080 
fax: 206-936-7329 
http://www.microsoft.com 




- 


E-Mail 


Safeguard Your 
E-Mail Attachments 

Hiigraeve's DropChute+($50) AIMS 
to case the delivery of large e-mail 
attachments. This software verifies 
the delivery of e-mail attachments 
and has a drag-and-drop interface 
for DropChute+ users to exchange 
files in real time. The Internet Ren¬ 
dezvous feature makes it possi¬ 
ble to send e-mail anytime with¬ 
out having to schedule time on 
the Internet, and it also saves users 
long-distance phone charges. This 
feature works by sending a 2-sec¬ 
ond message to another PC run¬ 
ning DropChute+software and tells 
it when and where to rendezvous 
on-line. It then hangs up the phone, 
and the two PCs connect automat¬ 
ically through the Internet. Drop- 
Chute+ detects and blocks viruses 
in received data, and users can de¬ 
ploy Microsoft Cryptography APIs 
or any third-party security product 
for encryption. 

Contact: Hilgraeve, Inc., 
Monroe, Ml, 313-243-0576; 
http: II www.hilgraeve.com. 
Enter 1075 on Inquiry Card. 

Video E-Mail 
for Eudora 


Eudora E-Mail users now have a tool 
for compressing, decompressing, 
and recording e-mail video mes¬ 
sages CVideo-Mail ($200) includes 
a bundled video-capture board and 
has a file-management system for 
storing, saving, and deleting video 



e-mail messages. It's EMSAPI-com- 
pliant, works with most desktop vid¬ 
eo cameras, and is integrated into 
Eudora with an icon that activates 
the CVideo-Mail application. 
Contact: Cubic VideoComm, 


San Diego, CA, 619-505-2030; 
http:!/ www.cvideonow.com. 

Enter 1071 on Inquiry Card. 


Database 


Instant HTML 

The ShowBase Extra 2.0 program 
($1499 to $4499, depending on 
platform) converts dBase, ODBC- 
compliant, MARC, ASCII, and com¬ 
ma-delimited database files into 



Internet-ready pages without re¬ 
quiring HTML coding. A Wizard 
interface facilitates the point-and- 
click conversion of files into Web- 
ready documents, and ShowBase 
Extra refreshes documents period¬ 
ically from a database, eliminating 
the need to manually update Web 
pages created with this program. 
ShowBase Extra has a search engine 
that supports seven languages, and 
it supports 40 database packages, 
including Oracle, Sybase, Informix, 
and DB2. With bundled Java APIs, 
users can build custom front-end 
interfaces. 

Contact: ShowBase, Inc., 

Aylmer, Quebec, Canada, 

819-685-2273; 

http: If www. ShowBase. com. 

Enter 1072 on Inquiry Card. 


Programming 


Control the 
Development Process 

Cyrano ClientPack for Windows 
($2250) letsyou plan, manage, and 
analyze your testing procedures. 
Once you specify a project’s stan¬ 
dards, you can use ClientPack to 
automate compliance with such 
things as file-naming conventions 
for contracted programmers. Cyra¬ 
no DBPack ($10,000) helpsyou tune 
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Software 


your Oracle, Microsoft, and Sybase 
databases, and Cyrano ServerPack 
{$37,500) enables you to perform 
multiuser load and stress testing. 
Cyrano VTPack ($25,000) enables 
you to test legacy-database per¬ 
formance. The suite supportsa wide 
variety of platforms, including Win¬ 
dows, Sun Solaris, HP-UX, SunOS, 
Digital Unix, AIX, Open VMS, all 
versions of PowerBuilder, Sybase, 


SQLServer, Oracle, and ODBC. 
Contact: Cyrano, Inc., New- 
buryport, MA, 508^62-0737; 
httpdiunuw. cyrano. com. 

Enter 1065 on Inquiry Card. 

Roll Out OLAP- 
Anywhere 

DSS Web 5.0 ($ 17,500} from Micro- 
Strategy works with the company's 


DSS Agent 5.0 product ($37,500) 
to provides common interface for 
sta n da rd data- wa rehou si ng/da ta- 
analysis applications. This server- 
based application has a Web-en- 
abled interface, which allows you 
to access information regardless 
of the platform on which an 0LAP 
database is running. A wizard in¬ 
terface provides step-by-step in¬ 
structions for building reports and 
savingworkona central server. DSS 
Web resides on a Web server and 
has a familiar Windows-based in¬ 
terface for data analysis. The soft¬ 



ware runs on Windows 95,3.1, and 
NT; OS/2; Unix; and on the Macin¬ 
tosh. It su pports M icrosoft I Is, Net¬ 
scape Enterprise, and O'Reilly Web- 
Site Web servers. 

Contact: MicroStrategy, Inc., 
Vienna, VA, 703-848-8600; 
http://www. strategy, com/. 

Enter 1073 on Inquiry Card, 

Portable Active 
Server Pages 

Development of Active Server Pages 
is code-independent with Chili ASP 
($995 for unlimited users). This 
package lets developers build Ac¬ 
tive Server Intranet a p p! i cats ons for 
non-Microsoft Web servers using 
Active Server Pages and Com po¬ 
ne nis, You ca n b u i Id an Active Serv- 
erapplication once and copy It into 
ChiliASP, which ports it to differ¬ 
ent Web servers. ChiliASP runs on 
Lotus's Domino, Oracle Web Serv¬ 
er, O'Reilly's WebSite, and Net- 
scape's FastTrack and Enterprise 
servers. Active Server Pages, which 
are part of Microsoft's Internet I n- 
formation Server 3,0 Web server, 
are for developing HTML code, Ac¬ 
tiveX components, and CGI scripts 
for server-based applications. 
Contact: ChffiSoft, 

Lancaster, PA, 717-290-8346; 
ht tp:Uwww.chilisoft. net . 

Enter 1067 on Inquiry Card. 


Software Updates 

Netscape is expanding its SuiteSpot software suite in release 3.1 
with a larger version, called SuiteSpot Professional ($3495 for 
5D users), as well as an updated standard suite. New to the suite 
is the Calendar Server 3.0 scheduling and synchronization soft¬ 
ware. Netscape has integ rated LDAP into all mail, news, and calen¬ 
daring products that are now shipping. LDAP sup ports user authen¬ 
tication and the sharing of calendars on the Internet. Included in 
the expanded suite are Netscape's Mission Control for centralized 
management, the Proxy Server for replicating and filtering Web 
content, and the Certificate Server for on-line security. 

Contact: Netscape Communications Carp., Mountain 
View , CA, 650-937-3777; http://home.netscape.com. 

Enter 1076 on Inquiry Card. 

Visio has updated its line of businessand technical-drawing tools. 
Professional 5.0 ($349; upgrade, $149), for visualizing an infor¬ 
mation system's infrastructure, gives IT managers more vendor- 
specific networking shapes, supports the Unified Modeling Lan¬ 
guage (UML), and makes all stencils, wizards, and drawing pages 
easy to find. Visio Standard 5,0 ($149; upgrade, $99) visualizes 
distributed database and spreadsheet information and includes 
new shapes for marketing presentations, a tool for creating proj¬ 
ect schedules, and a search tool for shapes, symbols, and templates. 
Visio Technical 5.0 ($349; upgrade, $149), a 2-0 drawing tool, 
offers new management features and new controls for the auto¬ 
mated building of shapes. 11 also supports the integration of Auto¬ 
CAD files. 

Contact: Visio Corp., Seattle , WA 800-248-4746; 
http://home, visio , com. 

Enter 1077 on Inquiry Card, 

Symantec's pcAnywherc32 8,0 ($149; upgrade, $79) adds new 
security and remote-access functions to give road warriors or 
home-office workers greater access to network resources. The 
pcAnywhere32 package supports file transfer and general com¬ 
munications with modem, cable, and network connections for 
remote users, and it's now fully integrated with Windows NTs ad¬ 
ministration capabilities. Version 8.0 integrates White Pine's CU- 
SceMe videoconf erencing, ca 1 ler authentlcation for Windows NT's 
User Manager controls, Microsoft's Crypto API for low-1 eve I se¬ 
curity, voice- and data-switching support, ASVD and DSVD modem 
support, and new remote-management control for host-service 
administration. 

Contact: Symantec Corp., Cupertino, CA, 408-253-9600; 
bttp-J/wiuw . syman tec , com , 

Enter 1078 on Inquiry Card. 


What’s New 


New Development 
Tools for C and C++ 

Elements 2.1 for C and C++ ($3100 
to $15,995) includes four new com¬ 
ponents. The development pack¬ 
age focuses on better integration 
of distributed object middleware 
with the Elements Messenger mod¬ 
ule, which integrates most midd le- 
ware for distributed applications 
i n to you r devel o p m e nt p mjecL The 
Elements Versioner module pro¬ 
vides file-level integration with In¬ 
tersol v's PVC5 Version Manager, a 
popular version-manager tool. A 
new testing tool supports Mercu ry 
I nteracti ve's WinRunnerand Xru n - 
ner application quality-assurance 
testing tools, and a converter mod¬ 
ule makes for easy turnaround from 
C or C++ code to Java. 

Contact: Neuron Data, 
Mountain View, CA, 
650-528-3450; 
http:// www. neurandata . com. 
Enter 1069 on Inquiry Card. 

A Haht Development 
Environment 

HAHT5I1E 3.0 SUPP0R1S SERVER-SIDE JAVA 
and JavaBeans, client-side Java¬ 
Script and Java applets, a Java edi¬ 
tor, a n d JO BC w h i le provi ding proj¬ 
ect management for Java applets. 
A new distributed application serv¬ 
er enables separate processors and 
servers to form application-server 
dusters for higher-capacity Web 
applications. (Before, you needed 
to have the Web server and Haht's 
application server running on the 
sa me co m p u ter.) 0 ther featu res i n - 
eluded in the package are a two- 
pass report writer and application 
wizards. Haht's application server 
runs on Windows NT 3.51 or high¬ 
er, Solaris for SPARC 2.4 or higher, 
IBM AIX 4.1 or higher, and HP-UX 
10 or higher. The Hahtsite IDE costs 
$1995 per user; the application serv¬ 
er costs $4995 per server CPU for 
Windows NT and $6995 per server 
CPU for Unix. 

Contact; Haht Software, Inc., 
Raleigh, NC, 888-438-4248 
or 919-786-5100; 
http://www. haht. com. 

Enter T066 on Inquiry Card. 
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The green screen , 
like certain rock 
bands that won’t 
stay away , makes 


&7818E18] 



Advances and Retreats 
in Computing 






a comeback. 


A CONTEST WITH HOLES IN IT 

We, too, are developing a catalog’s worth of retro-computing 
KitschWare™, beginning with a line of tradable punchcard products. If you 
are under the age of 40 and have neMTSMn a genuine computer punch- 
card, you are in for a treat 

To kick off the enterprise: a contest Whose signature would you like to 
see on a collectible punchcard? Johnny Von Neumann? An Wang? Grace 
Hopper? Alan Turing? Ken Olsen? Guglielmc^to-coni? And what kinds 
of statistics should be printed on the back ? Send your nominations to 
marca@improb.com. The winners, if any, wilfroc&ve a 360K floppy 
i^Sd^raphed (right on the working surface) by the editors of BYTE 
* are also creating a line of autographed punchcard chaff. 


Marc Abrahams is director of 
the Ig Nobel Prize ceremony , 
which will he telecast live on 
http:Hwww.improh.com on 
Oct.9, 7:30 p.m. EST. 


ttRack e t 


around but that we 
listen to now because 
they remind us of better 


screens 


songs that were 
played at the time. 
Bell-bottoms are 
back, and supposedly 
Elvis keeps coming 
back—so why not, the 
thinking goes, bring back 
green screens? 

GreenSereen !'s new 
Web Access GreenPro- 
gram! lets you return to the 
70s (and beyond) with what the 
manufacturer calls "lovably horrible green- 
screen terminal access." You can have the qui¬ 
etly utter thrill of viewing anything on the 
Web as if it were really an old-fashioned 
clunky green screen. It’s a subtle delight, per¬ 
haps, but for some people, presumably, a very 
real one. 

GreenSereen! plans to release other 70s, 
'60s, and *50s throwback products, too— 
everything from hand-soldered circuit boards 
to magnetic cores. Yes, truly, old memory can 
be yours forever. 


eight 


I n computing, the old days never really go 
away. Software vendors (such as Wall 
Data) now offer programs that let you 
use the newest of the 
new (the World Wide Web) to 
access the oldest of the old 
(thousands and thousands of clunky IBM 
mainframes and other "legacy systems" that 
run poorly written, but 
important, programs and 
keep generations of COBOL 
and FORTRAN coders in dull 
but lucrative employment). 
Now hardware manufactur¬ 
ers, with some prodding from 
the Calvin Klein crowd, are 
about to bring back the green 
screen. 

To use the correct termi¬ 
nology, as described in the 
glow-in-the-dark-phospho- 
rescent-paint-cncrusted 
press packet that is clogging 
up one of our desks: Get 
ready for "the GreenSereen!" 


The manufacturer, the imagi¬ 
natively named GreenSereen! 
Company, is insistent on that excla 


tracks bell 


mation point. The Green- 
Screen! terminals retail for 
$4.95 (that’s right-four dol¬ 
lars and 95 cents). The low 
price is possible because these 
are literally old terminals, sal¬ 
vaged in bulk from crumbling 
warehouses and dumpsters across 
America. Most of them don’t work, 
but, as you'll see in a moment, 
that's beside the point. 

The terminals are described as 
"fashion accessories for the home, office, or 
salon." What is GreenSereen! Company real¬ 
ly selling? GreenSereen! software tools, that’s 
what. The theory is that people crave, 
absolutely crave, the feel of the '50s and '60s. 
And 70s. And '80s. "Eagle" rock stations play 
songs we didn’t like too much the first time 
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Tatung manufactures a full range of 14 - t 15 - , IT and 20" colour monitors to satisfy the requirements of diverse 
range of product markets. 

Monitors specifically designed for entry level, home use, small business, multimedia, government, and for the 
professional CAD/CAM and DTP user are readily available. All Tatung monitors comply with world-wide approvals 
for safety, EMC and Ergonomics including MPRII and TCO. 

Visual Display Business Unit. 

The Tatung Visual Display Business Unit can offer a full range of monitors, both on a branded or OEM basis. 
Tatung also guarantees; 

. Continuity In quality and supply, as Tatung is one of the few manufacturers has its own CDT plants, 

. Continuous Innovation and development through world-wide R&D operations. 

. An exceptional after-sales service, including on-site repairs, within 48 hours. 

. Full global sales, marketing, purchasing and distribution facilities. 

Contact us now for further details... 


J&fm 


THE IDEAL MONITOR 


<0 TATUNG 

VISUAL DISPLAY BUSINESS UNIT 


TATUNG Co. 

Visual Display Business Uni) 

22 Chungshan N Rd., See . 

Taipei,Tiuwan, IMSI.RQC. 

TF-L: Mh-i mmi E*t. 2402, 2521,2536, 
2250, 2243, 2903 

FAX 886-2-5984477. 5924569, 5915JS5 
WMWrhltpV/www. tatung.com .iw/ 

£- MaiLhciee^lhq, tatun g com iw 
FTP; flplfllungOTmlw 

TATUNG Qa. of America, Ine, 

2850EI Presidio SlTeci, 
long Bearh, CA90SIO, USA 
TEL; | -2 U -979-705 5,310-637-2105 
FAX t - 3 ] 0-637-S4S4 
E-Mail:m]eeptatungusa.oam 
Attn; Mr Mdse Lee 


TATUNG [UXi Lid 
Stafford Part LQ, 

Telford, Shropshire, TF3 3AB 
England 

TEL; 44-19$2-29Qt I i 
FAX; 44-1952-290390 

F-Ma.il: tufcta l|;@ IMung.CP-Ltit 
Attn: Mr. Sunun Chao 


TATUNG Co. of Japan Inc 
Santo Bldg,, Hontam, 2F, I&-5, 
Ginia 4-Chami:, ChuoKu, 
Ttilcvo [04, Japan 
TEL: 3-3545-2969, 3545-2205 
FAX; 3 ■3545-3155 
E- Mail :cdin(5;ta! ung .co.jp 
Attn; Mr. CM Lin 


TATUNG (THAILAND) Co., Ltd 
89/2445, tllh FL, Amomphan 205 Tower 1, 

Soi Nathoag, Raichadapisek Rjoatl. Dm Dans, Bangkok 

10320. Thailand 

TEL: <#2448-7621-4 

FAX: 662-248-7620 

F - Mm I: rduitUng^laxinfo CO.lh 

Atm: Mr K.Y. Wang 


TATUNG International (DeulschlandKimbH 
MaA-FlancL/Strasse 42 r 
50S5S KoinfMarsdorfi, Deutschland 
Germany 

TEL; 4942344140 
FAX: 49 22344 [4310 
E-Maihufciallii&taiLwig.PO.wl! 

Attn: C/O Mr. C.Y. Yang 


TATUNG Liaison Office, R.G.K 
Room I I05. G uiisuiip Bldg.. 

No.541, Dowha-Dong. MupoKu, 
Seoul, Korea 

TEL: 2-718-7137,718-8970 
FAX: 2-7E8-J825 
Atln: Mr.C.C.Tseng 


Circle 455 on Inquiry Card {RESELLERS: 456). 


TATUNG Electronics (Singapore) l‘ir. Ltd. 
No. 4.1st Lokyong Rd.. 

JuropgTown 
Singapore 12 

TEL: 6546S6526.2655297 
FAX: 6546874W 
TLX RS 254*2 TATUNG S 
E-MaiL (atyngstgismgnei.ctsm .ig 
Attn; Mr CK Wang 
















Sometimes, a Family’s Greatest 
Strength is its Diversity 



Family is important. Without the comfort 
of familiarity, you’d never have the courage 
to be a little different. Our newest switch 
family shares some very comforting features. 
Controlling multiple PCs from one keyboard, 
monitor and mouse has never been simpler. 
Just select your PC from an easy on-screen 
menu; naming your computers makes 
identification a snap! Our advanced design 
even lets you add PCs without powering down 
the switch. If the switch is powered down 
unexpectedly, the Keep Alive feature prevents 
you from losing valuable time and data. 


Beyond this shared technology, these 
products are each tailored for different needs. 
Personal Commander II controls two to four 
PCs in your home or office. AutoBoot 
Commander II is the perfect size for the 
desktop or small data center. Use the 
AutoView Commander for rack-mounted 
control in your server room. 

Isn’t family great? For more information 
on this exciting new switch family, call our 
sales department anytime. 

Oh, and don’t forget to call your mother; 
you know how she worries. 
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BANYAN’ 


/ 


Cybex Europe Limited 

Cybex House, Shannon Free Zone 

Shannon, Co. Clare, Ireland 

Tel: 353-61 -471877, Fax: 353-61 -471871 

Email: sales@cybexJe 

Website: http://www.cybex.ie 



AutoView, Commander and AutoBool are trademarks of Cybex Computer Products Corporation. Cybex and the Cybex logo are registered trademarks of Cybex Computet 
Products Corporation. Banyan is a trademark of Banyan Systems Inc. Melware | S a registered trademark of Novell Inc. fantastic is a registered trademark of Artisoft I rid 
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